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DEPARTMENT OF THE ARMY
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Honorable Brendan T. Byrne N 70 Frecass JC
Governor of New Jersey 2 6 SEP 1978 pogitn i 1
Trenton, New Jersey 08621 DISTRIB: 12", ““V“Q@g
[ Dist. 10 s or SPeCIAL
Dear Governor Byrne: A: [

Inclosed is the Phase I Inspection Report for Bear Swamp Lake Dam No. 1
in Passaic County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment

of the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Bear Swamp Lake Dam No. 1, initially listed

as a high hazard potential structure but reduced to a significant hazard
potential structure as a result of this inspection, is judged to be

in good overall condition. The spillway is considered inadequate since
35 percent of the Probable Maximum Flood (PMF) would overtop the dam.

To insure adequacy of the structure, the following actions, as a minimum,
are recommended:

a. The adequacy of the spillway for this lake (located at Dam No. 2)
should be determined by a qualified professional consultant, engaged
by the owner, using more sophisticated methods, procedures and studies
within six months from the date of approval of this report. Any remedial
measures necessary to insure the adequacy of the spillway and to prevent
overtopping should be initiated within calendar year 1979.

b. Within six months from the date of approval of this report
a program should be implemented to regularly observe seepage.

¢. Within one year from the date of approval of this report,
the following actions should be taken:

(1) Brush and vines growing on the downstream face, and rottcd
vegetation at the tow should be removed and kept clean.

SUERER————
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Honorable Brendan T. Byrne

(2) Areas of deteriorated and spalled concrete should be cleaned
and patched annually to prevent progressive damage.

(3) The low level outlet should be tested to see if it is operable
and made operable if it is not.

(4) A program of regular inspection and maintenance should be
implemented.

A copy of the report is being furnished to Mr. Dirk C. Hofman,

New Jersey Department of Environmental Protection, the designated

State Office contact for this program. Within five days of the date of
this letter, a copy will also be sent to Congressman Robert A. Roe

of the Eighth District. Under the provisions of the Preedom of Information
Act, the inspection report will be subject to release by this office,

upon request five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia, 22161
at a reasonable cost. Please allow four to six weeks from the date
of this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours,

Y 7A

1 Incl OEL T. CALLAHAN
As stated /" Lieutenant Colonel, Corps of Engineers
[ Acting District Engineer

Cy furn:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N. J. Dept. of Environmental Protection
P.0. Box 2809

Trenton, NJ 08625




BEAR SWAMP LAKE DAM NO. 1 (NJO0016)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 27 June and 6 July 1978 by Harris-ECI under
contract to the State of New Jersey. The state, under agreement with
the U.S. Army Engineer District, Philadelphia, had this inspection
performed in accordance with the National Dam Inspection Act,

Public Law 92-367.

The Bear Swamp Lake Dam No. 1, initially listed as a high hazard
potential structure but reduced to a significant hazard potential
structure as a result of this inspection, is judged to be in good
overall condition. The spillway is considered inadequate since
35 percent of the Probable Maximum Flood (PMF) would overtop the
dam. To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a. The adequacy of the spillway for this lake (located at Dam No. 2)
should be determined by a qualified professional consultant, engaged
by the owner, using more sophisticated methods, procedures and studies
within six months from the date of approval of this report. Any remedial
measures necessary to insure the adequacy of the spillway and to prevent
overtopping should be initiated within calendar year 1979.

b. Within six months from the date of approval of this report
a program should be implemented to regularly observe seepage.

c. Within one year from the date of approval of this report,
the following actions should be taken:

(1) Brush and vines growing on the downstream face, and rotted
vegetation at the tow should be removed and kept clean.

(2) Areas of deteriorated and spalled concrete should be cleaned
and patched annually to prevent progressive damage.

(3). The low level outlet should be tested to see if it is operable
and made operable if it is not.

(4) A program of regular inspection and maintenance should be
implemented.

DATE: 07 é &&& /%)/APPROVED :

UL

T. CALLAHAN
eutenant Colonel, Corps of Engineers
Acting District Engineer




PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Bear Swamp Lake Dam #1, I.D. NJO0OO1l6
State Located: New Jersey

County Located: Passaic

Stream: Bear Swamp Brook

Date of Inspection: June 27, and July 6, 1978

Assessment of General Condition

The general condition of Bear Swamp Lake Dam #1 is good.

Two dams, Bear Swamp Lake Dams #1 and #2, from
Bear Swamp Lake (also known as Arcadia Lake). The spillway for
this lake is located at Bear Swamp Lake Dam #2. Because this
spillway does not have the capacity to pass the PMF or even one-
half the PMF, the general safety of Bear Swamp Lake Dam #1 is
considered questionable, even though overtopping of the dam would
cause only minor damage downstream. The spillway at Bear Swamp
Lake Dam #2 1is capable of passing a flood equal to 34 percent of
the PMF.

At present the engineering data available is not suffi-

“cient to make a definitive statement on the stability of the dam.

The following remedial actions, however, are suggested

along with a timetable for their completion.




1. Studies to augment the spillway discharge capacity should

be undertaken within six months.

2. A program for regularly observing seepage should be

implemented within six months.

Furthermore, while of a less urgent nature, the follow-

ing additional actions are recommended and should be carried out

within a reasonable period of time.

l. Brush and vines growing on the downstream face, and

rotted vegetation at the toe should be removed and kept

clean.

2. Areas of deteriorated and spalled concrete should be

cleaned and patched annually to prevent

damage.

progressive

3. The low level outlet should be tested to see if it is

operable and made operable if it is not.

4. A program of regular inspection and maintenance should be

implemented.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

BEAR SWAMP LAKE DAM #1, ID. NJOOOl6

SECTION 1: PROJECT INFORMATION

General

a. Authority

The National Dam Inspection Act (Public Law 92-
367, 1972) provides for the National Inventory and Inspection
Program by the U.S. Army Corps of Engineers. This inspection
was made in accordance with this authority under Contract C-
FPM No. 35 with the State of New Jersey who, 1in turn, is
contracted to the Philadelphia District of the Corps of

Engineers.

b. Purpose of Inspection

The visual inspection of the Bear Swamp Lake Dam #1
was made on June 27, and July 6, 1978. The purpose of the
inspection was to make a general assessment as to the struc-
tural integrity and operational adequacy of the dam structure

and its appurtenances.




———_

l.2

C. Scope of Report

This report summarizes available pertinent data
relating to the project; presents a summary of visual observa-
tions made during the Field Inspection; presents an evaluation
of hydrologic and hydraulic conditions at the site; presents
an evaluation as to the structural adequacy of the various
project features; and assesses the general condition of the

dam with respect to safety.

Description of Project

a. Description of Dam and Appurtenances

Bear Swamp Lake Dam #1 is a mass concrete structure
with a maximum height of about 15 feet. Section dimensions
were obtained by field measurements. The crest width is
3.5 feet; upstream face slopes back at 1 horizontal to 4 ver-
tical; downstream face is vertical from the crest down for the
first 2 feet, then slopes outward 1 horizontal to 1.5 verti-
cal. The dam axis consists of two straight sections which
angle off near the mid-point of the dam at an interior angle
of approximately 154°-20". The total length of the dam 1is
315 feet. Freeboard at the time of the inspection was about
1.3 feet.

The dam was constructed around 1926, on what is now
the southern end of Bear Swamp Lake. Bear Swamp Lake Dam #1
was not constructed with a spillway, rather, the spillway
facility for Bear Swamp Lake 1is located on Bear Swamp Lake
Dam #2, which was constructed on the western side of the lake.
In 1971, new concrete facing was placed on the upstream side
of the Bear Swamp Lake Dam #1.




Bedrock outcrops occur in both abutments and it is

believed that the dam is founded on bedrock.

A concrete valve chamber is located at the base of
the downstream face about 112-feet from the right abutment.
The chamber contains a 6-inch non-rising stem manually oper-
ated gate valve which releases into an 8-inch diameter clay
tile outlet pipe. The outlet pipe discharges over bedrock a
short distance from the chamber. This outlet could help
drawdown the reservoir in an emergency, although it is not

known if the outlet is operable.

b. Location

Bear Swamp lLake Dam #1 1is located 1in Pessaic
County, New Jersey. It is accessible by way of a private road
from where Carmantown and Otterhole Roads join. The damsite
i8 surrounded by private property with roadway access to the

left abutment.

(i Size and Hazard Classification

Bear Swamp Lake Dam #1 is classified in the dam
size category as being "intermediate", since its storage is
less than 50,000 acre-feet, but may be slightly more than
1,000 acre-feet. Its size classification based on height
would be "small" since its height is less than 40 feet, but
the larger size category governs. Since failure of the dam is
not likely to cause extensive loes of 1life or excessive
property damage, a hazard potential classification of "signi-
ficant" has been assigned to the project. The dam was initi-
ally rated as "high" hazard, but was downgraded after the
field inspection revealed that overtopping of the dam would

cause little damage downstream.

e e e . e —_————— - g —.




d. Ownership

Bear Swamp Lake Dam #1 is owned by the Lake Arcadia
Association, Otterhole Road, West Milford, New Jersey, 07480;
Attention: Mr. James A. Hosford, Chairman.

e. Purpose of Dam

The lake 1s used only for recreation, mostly

swimming, boating and fishing.

f. Design and Construction History

No original drawings of the dam were available. No
computations for the design of the original structure were
available. No records were available on the construction of
the dam or any repairs that were made to the structure after

original construction.

8 Normal Operational Procedures

The discharge from the lake 1s normally unregu-
lated, however, the water level in the lake is very stable.
It was reported that the water level is lowered
15 to 18 inches each fall, usually in late October. The water

level is allowed to return to its normal level each spring.




1.3 Pertinent Data

a. Drainage Area - 0.40 square miles

b. Discharge at Damsite

Maximum known flood at damsite

Warm water outlet at pool elevation

Diversion tunnel low pool outlet at pool elevation
Diversion tunnel outlet at pool elevation

Gated spillway capacity at pool elevation

Gated spillway capacity at maximum pool elevation
Ungated spillway capacity at maximum pool elevation

Total spillway capacity at maximum pool elevation

Ce Elevation (Feet above MSL)

Top of dam

Maximum pool-design surcharge

Full flood control pool

Recreation pool

Spillway crest

Upstream portal invert diversion tunnel
Downstream portal invert diversion tunnel
Streambed at centerline of dam

Maximum tailwater

N.A.
N.A.
No Spillway

No Spillway

886.33
886.33

N.A.

No Spillway
N.A.

N.A.

864 +

N.A.




d. Reservoir

Length of maximum pool
Length of recreation pool

Length of flood control pool

e. Storage (Acre-Feet)

Recreation pool
Flood control pool
Design surcharge

Top of dam

£ Reservoir Surface (Acres)

Top of dam
Maximum pool

Flood control pool
Recreation pool

Spillway crest

8 Dam

Type
Length
Height
Top width

Side slopes - Upstream
- Downstream

3,650 feet (Estimated)
3,590 feet (Estimated)

N.A.

900 acre-feet (El. 885)
N'A.
1,000 acre-feet (El. 886.33)

1,000 acre-feet (El. 886.33)

86.4 acres (El. 886.33)
86.4 acres (El. 886.33)
N.A.

64 acres (El1. 885)

N.Al

Straight Concrete Gravity
315 feet

15 feet

3.5 feet

1 horizontal to 4 vertical
1 horizontal to 1-1/2 vertical




.

Zoning

Impervious core
Cutoff

Grout curtain

N.A.

N. A.

N'A.

None

h. Diversion and Regulating Tunnel (N.A.)

i. Spillway

Type

Length of weir
Crest elevation
Gates

Upstream channel

Downstream channel

Je Regulating Outlets

No Spillway

N.A.

N.A.
N.A.

N.A'

8-inch tile conduit controlled by 6-inch gate valve.




SECTION 2: ENGINEERING DATA

2.1 Design

No drawings or computations pertaining to original
construction, modification or repair of the dam could be found. No
foundation borehole or geologic investigation data could be found.

The design strength for the mass concrete is unknown.

2.2 Construction

No records have been found and the owner’s representa-

tive has no knowledge of the construction history of the dam.

2.3 Operation

No records of operation of the lake are kept by the
owner. The only operating rule is to lower the lake each fall to
protect boat docks during the winter. Otherwise, the lake is
allowed to operate naturally without regulation.

2.4 Evaluation
a. Availability

No engineering data was available for the original

section or the repairs to the dam.




b. Adequacy

While the engineering data was insufficient to
perform a comprehensive, definitive evaluation of the dam’s
stability, an adequate assessment of the dam could be carried
out with the data obtained in the field in view of the overall
good condition of the dam.

Ce Validity

Not applicable, as no design or construction

records were available.




SECTION 3: VISUAL INSPECTION

Findings

a. General

The visual inspection made of Bear Swamp lake
Dam #1 did not reveal any signs of distress in the dam. No
structural cracking was observed. The dam appeared to be in

reasonably good condition with minimally adequate maintenance.

b. Dam

Considerable concrete spalling was observed on the
downstream face of the dam. The upstream face of the dam was
resurfaced with 4 to 6 inches of concrete, reportedly
around 1971. There was no evidence of structural cracking.
Construction and monolith joints appeared to be tight and
basically in good condition. Some minor seepage had occurred
through construction joints as evidenced by leaching, however,
no flowing seepages were observed. There were no indications

of either horizontal or vertical movement of the structure.

Bedrock outcrops of gneiss occur on both abutments
and rim of the reservoir. The gneiss 1s moderately jointed
(spacing 1 to 2 feet) to massive (joints spaced greater than
3 feet). The rock is relatively unweathered and hence, is an
excellent foundation for the dam. The joints in the outcrop
appear relatively tight, which suggest minimum under-dam and

reservoir seepage losses.

10




Concrete to rock abutment contacts appeared to be
basically good. However, some minor deterioration of concrete

was observed at one contact point with the left abutment.

One seep was observed in a gully near the right
abutment, approximately 25 feet downstream of the dam.
Seepage was estimated to be 2 to 3 g.p.m. and was flowing

clean.
Ce. Appurtenant Structures
Low lLevel Outlet

A concrete valve vault is located at the toe
of the downstream side of the dam. The vault extends
about 1 foot below ground surface and contains a single
6 inch non-rising stem manually operated gate valve. The
valve 18 located in a line extending into Bear Swamp
Lake. The outlet is an 8 inch diameter clay tile pipe
which discharges over bedrock a short distance from the
vault. The valve is rarely used and has not been oper-
ated for approximately 3 years prior to this inspection,
as estimated by the caretaker. The intake was submerged
at the time of the inspection and, thus, could not be
inspected.

d. Reservoir Area

The reservoir rim is gently sloped and no indica-
tions of instability were readily apparent. The slopes above
the reservoir are heavily wooded. No buildings or dwellings
are built on or near the shoreline, but a few boat docks are

11




on the shoreline. The property around the lake 1is privately
owned and it was reported that access to the lake 1is limited

to members of the Lake Arcadia Association.

e. Downstream Channel

No downstream channel, as such, is associated with
this dam because all spillway discharges and normal low level

outlet releases occur at Bear Swamp Lake Dam #2.

3.2 Evaluation

Based on the visual inspection the dam appears to be
functioning adequately. Some maintenance is in order and recommen-
dations are presented in subsequent sections. The impoundment
slopes show no apparent signs of instability and are not believed a

potential hazard to the dam.

12




SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

Bear Swamp Lake Dam #1 1s used to impound water for
recreation activities. The policy is to maintain a nearly constant
lake level. The lake level is normally maintained by unregulated
discharge over the spillway at Bear Swamp Lake Dam #2 on the west
side of the lake.

The lake level 1s lowered each fall by releasing water
through the outlet pipe in Bear Swamp lake Dam #2. The lake is
usually lowered about 15 to 18 inches h=2low the normal level during
the winter and is allowed to refill naturally in the early spring.

4.2 Maintenance of the Dam

There 1s no program of regular inspection and mainte-
nance of the dam and appurtenant structures. Operation and mainte-
nance is done by Mr. James Carter, caretaker for the Lake Arcadia
Association, as a part of his duties. At present, no records of

operation and maintenance are kept.

4.3 Maintenance of Operating Facilities

The low level outlet gate valve has not been opened
since Mr. Carter has been caretaker. No known maintenance of the
valve has been made to keep the valve operable. The outlet pipe

has not received maintenance.

13




/A Evaluation

Surveillance and maintenance 18 in the hands of the
Lake Arcadia Association caretaker. A formalized program of perio-
dic 1inspection by an experienced party should be initiated and
documentation recorded to assist the owner. A program of periodic

maintenance should also be implemented.

14




5.1

SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

a. Design

The drainage area above Bear Swamp Lake DUam #1
and #2 is approximately 0.40 square miles. The drainage area
was delineated from U.S.G.S.’s topographic maps. There are
two dams which impound water in the Bear Swamp Lake; one 1is
located at the south end of the lake, named Bear Swamp Lake
Dam #1 and the other is located te the northwest of Dam #1 and
is named Bear Swamp Lake Dam #2. A drainage map of the
watershed of Bear Swamp lake Dame #1 and #2 i{s presented on
Plate 1, Appendix D. Both the Bear Swamp Lake Dam #1 and
Dam #2 form the same reservoir. However, the spillway is

located on Bear Swamp Lake Dam #2.

The topography within the basin varies from foot-
hills type terrain in the southeast section, to generally
hilly in the northwest section. Elevations range up to
approximately 1,040 feet above mean sea level in the hills at
the east end of the watershed to about 880 feet at the dam-

site.

The land use pattern within the watershed is mostly
forest. The forested lands are along the hilly sections of
the watershed. About twenty percent of the watershed area is

the reservoir of the dam.

15




The evaluation of the hydraulic and hydrologic
features of the dam was based on criteria set forth in the

Corps of Engineers '"Recommended Guidelines for Safety Inspec-

tion of Dams", and additional guidance provided by the Phila-
delphia District, Corps of Engineers. The Probable Maximum
Flood (PMF) was calculated from the Probable Maximum Precipi-
tation (PMP) using Hydrometeorological Report No. 33 with
standard reduction factors. Due to the small drainage area of
Bear Swamp Lake Dam #1, the SCS triangular hydrograph, trans-
formed to a curvilinear hydrograph, was adopted for developing
the unit hydrograph. The derived unit hydrograph is presented
in Appendix D.

Initial and infiltration loss rates were applied
using SCS procedure to the PMP to obtain rainfall excesses.
The rainfall excesses were then applied to the unit hydrograph
to obtain the PMF hydrograph utilizing the Corps of Engineers’
computer program HEC-1. The computed peak discharges of
the PMF and one-half of the PMF are 2,379 cfs and 1,189 cfs,

respectively.

Both the PMF and one-half the PMF inflow hydro-
graphs were routed through the reservoir by the Modified Puls
Method, utilizing the same computer program HEC-1. The
spillway and overtopping discharge rating curve of Bear Swamp
Lake Dam #2 were combined with overtopping discharge rating
curve of Bear Swamp Lake Dam #1 for the flood routing. The
peak outflow discharges for the PMF and one-half the PMF for
the two dams are 1,586 cfs and 365 cfs, respectively. Both
the PMF and one-half the PMF result in overtopping of both
Dam #1 and Dam #2.

16




The spillway and overtopping discharge rating
curves of the dams were prepared assuming free overflow across
the whole length of the dams and the spillway. The reservoir
stage—-capacity data were based on the U.S.G.S. quadrangle
topographic maps in combination with data given in the Na-
tional Dam Safety Inventory Table. Reservoir storage capacity
included surcharge levels exceeding the top of the dam. The
spillway and overtopping rating curves and the combined
spillway and overtopping rating curves of both the dams were
prepared pssuming the dams remain intact during routing. In
the routing computations, the discharge through outlet facili-
ties of the dams were excluded due to 1its insignificant
magnitude as compared to the PMF. The overtopping discharge
rating curve of Dam #1, the spillway and overtop discharge
rating curve of Dam #2, and the combined spillway and overtop-
ping rating curves of the two dams are presented in Plates 2,
2A and 2B, The reservoir capacity curve is also presented in

Plate 3 of Appendix D.
b. Experience Data

No records of lake levels are maintained for this
site. There 18 no spiliway at the site and all lake dis-
charges are made at Bear Swamp Lake Dam #2. The lake level is
normally stable and no reports or evidence was found that the

dam has ever been overtopped.
Ce Visual Observations

There 18 no spillway or defined discharge channel
downstream of the dam. The valley below the dam is heavily
wooded with much debris. There 18 one dwelling downstream of
the dam on the left side but there are few other dwellings and

no new urbanization in the lake area. The slopes around the

17




lake are gently sloping and heavily wooded. There 1is little

evidence of sedimentation in the lake.

d. Overtopping Potential

As 1indicated in Section 5.1-a., both the Probable
Maximum Flood and one-half the Probable Maximum Flood, when
routed through the Bear Swamp Lake reservoir result in over-
topping of the dam. The PMF and one-half the PMF overtopped
the dam by 1.07 feet and 0.32 feet, respectively. In determi-
ning the overtopping heights it was assumed that both the dams
remain in their present condition, such that outflow occurs
over both the dams during the floods, according to the exist-
ing structural dimensions of the dams. Since one-half the PMF
is the minimum Spillway Design Flood (SDF) for this dam,
according to the Recommended Guidelines for Safety Inspection

of Dams by the Corps of Engineers, the spillway capacity of
the Bear Swamp Lake Dam #1 18 considered inadequate even
though the dam can withstand overtopping and the damage

downstream would be minimal.

e. Reservoir Drawdown

The reservoir drawdown below the spillway crest,
elevation 885, 1s accomplished by permitting discharge simula-
taneously through the 8-inch tile pipe under Dam #1 and the
12-inch cast 1iron pipe under Dam #2. The hydraulic calcula-
tions were performed by assuming invert elevations and dimen-
sions as shown on the calculation sheets presented in Appen-
dix D. The tailwater was assumed to correspond to the top of
the conduit and kept constant at that level for the purpose of
drawdown calculation. This resulted in a maximum head differ-
ential of 13.67 feet for the outlet pipe in Dam #1 and
15.67 feet for the outlet pipe in Dam #2. Assuming a constant

18




inflow of 0.80 cfs (2 cfs/sq. mi.), the total drawdown time is
39 days and 6 hours, at which point the reservoir pool is at
elevation 870.33 feet. Assuming zero inflow, the drawdown to
elevation 870.33 can be accomplished in 35 days and 7 hours.

19
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SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

At the time of the inspection, the dam did not
exhibit any visible signs of distress. No structural cracks
in the concrete could be found and there was no evidence of
tilting, misalignment or movement on the foundation. The dam
appears to be founded on competent rock. The surface spalling
and deterioration of concrete does not affect the structural
strength or stability. Based on a visual inspection, and in
view of more than 50 years of satisfactory past performance,

the structure appears to be stable.

b. Design and Construction Data

No design or construction data was available.

Ce Operating Records

No operating records were available.

d. Post-Construction Changes

As discussed in Section 1.2, the only known post-

construction change was the placing of 4 to 6 inches of

concrete facing on the upstream face of the dam.
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e. Static Stability

The depth to the base of concrete, as well as the
shape and dimensions of the section, and the nature and
strength parameters of the foundation will profoundly influ-
ence the stability of the dam. Also, ice loads during the
winter could be significant, depending on the climate and
reservoir restraint. None of this information is presently
available. Therefore, it is not possible to make a definitive
statement on the stability of the concrete section. Stability

calculations are contained in Appendix E.
f. Seismic Stability
A north-south trending fault about 1/3 mile east of

the dam has been mapped by others. The dam 1is located in
Seismic Zone 1, as defined in Recommended Guidelines For

Safety Inspection of Dams as prepared by the Corps of Engi-

neers. In general, projects located in Seismic Zones O,
1 and 2 may be assumed to present no hazard from earthquake,
provided the static stability conditions are satisfactory and

conventional safety margins exist.
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

Dam Assessment

a. Safety

The dam has been inspected visually and a review
has been made of the available engineering data. This assess-
ment 1is subject to the limitations inherent 1in the visual
inspection procedures stipulated by the Corps of Engineers for
Phase I Reports.

The safety of Bear Swamp lake Dam #1 is in question
because the dam does not have a spillway and there is inade-
quate capacity in the spillway of Bear Swamp Lake Dam #2 to
pass the PMF or one-half the PMF flood without overtopping
both dams. However, overtopping the dams should cause only
minor damage since the abutments and foundation are massive
unweathered rock. The present spillway of Bear Swamp Lake

Dam #2 can pass only about 34 percent of the PMF.

No definitive statement pertaining to the safety of
the structure can be made without determination of the com
plete dimensions of the dam and acquisition of the engineering
properties of the foundation. However, the present dam has
performed adequately since it was built 1in 1926, without

failure or evidence of instability.

22




o

7.2

b. Adequacy of Information

The information and data uncovered 18 not adequate
to perform a comprehensive, definitive evaluation of the dam’s
stability. Nevertheless, in view of the past performance of
the dam, its present condition, and in 1light of stability
calculatiions performed (see Appendix E), it 1is not felt that
additional information on the engineering properties of the
embankment and foundation is necessary at this time. Neverthe-
less, it is believed desirable to have a survey of the dam
made to determine the true shape and dimensions of dam struc-

tures in order to prepare drawings.
Ce Urgency
Studies to augment the spillway discharge capacity
should be made within six months, and a plan formulation
should be completed within a 12-month period.
A program for regulary observing seepage should be

implemented within six months.

Remedial Measures

a. Al ternatives

The alternatives available for increasing the

spillway capacity are:
1. Increasing the dam height, of both Bear Swamp Lake

Dams, thus, permitting a higher discharge to pass
over the Bear Swamp Lake Dam #2 without overtopping.

23




2. Providing for a spillway on the Bear Swamp Lake
Dam #1 by notching the crest, adding a chute on the

downstream face, hardening the toe area below the
spillway and constructing a protected downstream
discharge channel, all sufficient to withstand
emergency flows of one-half PMF magnitude.

3. Increase the spillway capacity at Bear Swamp Lake
Dam #2.

4. A combination of the above alternatives.
It must be emphasized that both dams must be

modified at the same time for alternatives involving raising

the dam.

7.3 Recommendations

Based on the visual inspection and data evaluation

presented herein, the following action is recommended.

Brush and vines growing on the downstream face, and

rotted vegetation at the toe should be removed and kept clean.

Areas of deteriorated and spalled concrete should

be cleaned and patched annually to prevent progressive damage.

The low level outlet should be tested to see if it
is operable and made operable if it is not.
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APPENDIX B
PHOTOGRAPHS

All photos were taken on June 27, 1978.




Photo 1 - View of dam from downstream.

Photo 2 - View of dam from upstream left shoreline.

Bear Swamp f1
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Bear Swamp f1

Photo 6 - Deterioration of concrete on

downstream face.

Photo 5 - View of downstream face showing

vegetation growing on face.
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Bear Swamp /]

Photo 9 - Gate valve in vault on
low level outlet works.

Photo 10 - View of Bear Swamp Lake and shoreline.




APPENDIX C

SUMMARY OF ENGINEERING DATA




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

Name of Dam: Bear Swamp Lake Dam #1

Drainage Area: 0.40 square miles

Elevation Top Normal Pool (Storage Capacity): 885 (900 AF)

Elevation Top Flood Control Pool (Storage Capacity): Not applicable

Elevation Maximum Design Pool: 886.33

Elevation Top of Dam: 886.33

SPILLWAY CREST: (None - Spillway is located at Bear Swamp Lake Dam #2)

a. Elevation:

b. Type:
Ce Width:
d. Length:

€. Location Spillover:

f. Number and Type of Gates:

OUTLET WORKS:
a. Type: 8-inch tile conduit

b. Location: _112 feet to the left of right end of dam

Ce Entrance Inverts: Not applicable

d. Exit Inverts: Not applicable

e. Emergency Draindown Facilities: Flow through the outlet is

controlled by 8-inch gate

valve

HYDROMETEOROLOGICAL GAGES: (None)
a. Type:

b. Location:

Coe Records:

MAXIMUM NON-DAMAGING DISCHARGE: Not applicable




APPENDIX D

HYDROLOGIC COMPUTATIONS




PLATE | APPENDIX D
]
1
/
]

\ R UL " '

) \\\ [ Pkl IR \ \\\ m, /

\ \%* .
KA s \\_~7/
W i - \=
\ 11
NN | MR 24\ 0 \
\ 1l { \
\ ‘70¢ \":"y \ \ /
o A =3 \\\ i
- i -

o — © N
J - PO ; )
| A N ) )~ N
g [} 7 ) O o =7/
N Ve it R R N
'I\\ . . % 4 Nty i -~
\ I b N v ™ k J
a0 S . 5
*
. ) . X
\ & ' \
L . \ ¢ AL o +
Lo g
1

N

N f(fj/é} —
MART2 WX

- 3
- ‘\t
'y \!
0
¥ i 1 ! Wawth =
lllll J00ny SO
| SO o S 1
! 0
€ = R == (S -

BEAR SWAMP LAKE DAMS*ia¥*2
DRAINAGE MAP

——




TE) DA

CC'E =72

A\AMNM dausardd quodgd FNNSSY

5

O 5% u

N [ ¥ m = - - PN S S sl

H _ N

. 1d c os

n 2 B A

Bog 2 e | wos | e | b | ¢e.

2 e~ — e AR S | €€.068
wn S a8

M _ bSb7 ey | 22 ¢ | ¢e.p88

L \Nm calcs £C's _Sig z €€ .888

% m T L T T el (ees f L | e
\J

N ﬂ _ e 9  <e988

0 2 “

O B B T L D B Tan: - e pieEEE R o B . GG ﬁd‘fﬁaa&y

u__I 1D =9 V) E H CCswO

0 . Chms

4 9

S e e e L
pA

K

H

-

:

i

ECI-4

$Ew Jeeewy

bE_A&..,_%:&AJAE _LAKE _DAW |

¥3 £2°988 =
zqﬂwu\nmﬁl d.,mﬁ_)mni y \

7
TR S DR T 1Y




coas rom>

TSIV T ITAeH0 T

669

séon. «

1 + i .
N SENSEES St S S S0

DAM

PLATE 2, APPEWNOIX D

MAWE Laxs

X &

BEAR

Y

RAE RATING CORN

T

<
4
Y
-
A
W4
[ 4
o
>
.o 4

T R S SR SR [

Tl e e e e e

} SEPESORPES PERGE SEITS SRERS SRS SETND ¢

+
S S St SRR == e

Po T Tea e St s ST Te o e
el e == :
Sy  Doaeix e e g
{ et
=1 3
H =

- - SO
- —_— —_
§- o=
— ——— ——— ——




INC.
212 ~601

sHEET No. /. __oF ____

JOB NO.

INSPECT | OM

P _Lare Dam *2

SWAM

A

ENGINEERING CONSULTANTS,

k-

R

Al

new LSk (STATW) DAWM SATETY

tCi-a
141

;.

Yo

e 4 —

e e . s e
e | E e S S T A —. L

g G 5t D g b

A T (DR O T W S % SECONRE 1S (RO, S S sty | Ceol CEsETVE Y 20 IR S R (I 1
: 4 S : o

- l-? I O N N [ ..-11 2 _.Q;lx.l..l 2 =

| |

| SIS G TS R

| W W .i_: NN NN NN N R N e
BEEBEYE -i-,i..i NCEE it i o
. ] e . ‘v_c‘ you—— N - - ﬁlﬂ‘ i *try

Sweiven i A OVERTEP RATING CURVIE sy
TEci= ]
rei ‘
} | L

T 1

| L ‘
BN
0 1
L» b}
lT! |
T
Q
Q
Q)
r|
by
i
—V'»‘T“»-—.,‘.,—o,,m—r&"
e
\,
IR
-1
o~
) ‘,z
LR
XY \\
Q——+\-6f~—4
= 5
%) =
-
-
LW wa
(\A) O
) L\
U\

.




p——— 4
L aae —p~ 2
1] S—
i 4I +—+ =3 *»4» T .
+ + . 11 B EmER + + o (6 O O [ O T
| | ~—— I S EREY
»A,+_ R 4 i 1 F S i R R R S s T -
-t +A_w . + =y 1 3 T IA,!*}I?'??.’»& BEEEEE + - B
| T ' 4+ 1 3 ! ! - T .
) «r . 4 4 | iE | »_ T T T 1+ AR B EER S f‘4+|0 .. v*f44\¢ -t bttt
) i 7 5 B i e o S Smamaman oo | . | t+t Sttty ~
b - EESANEENEERENEREE 1118303398y P ssuaanan! +
. L 1 BEEEESR NS RN R BEE : 1
e —oops T oohE ol » ! -
| | .y i | T
e EEE -~ BRI 11 + 18 8 83 i 00 ortt L w»,
‘ 3.1 0 O ] +
| SNSRI RN SR AR R 1 e ]
”. . Am _H | ) T N.a . 1] MN.D . L V4 §
i t 2 !
SEEESEsEEESEEEEREE H 988 A3 745369 i -
] 1] Tt + 4 , ] _ 1 : ! t
L ¢ RSN + + : ¥ 1 =5 s ‘ ! -~
000 IANEESSEEEEEDES 8
—— J S (0 O { ! + e i |
o« IEEERENERERS ==t + S +— 1 { 11
SRR S5 bl + | BEE | — | = m - ,
! - 1 1 | 1 ! -t | R4 = 4 |
! +—t + Y. Y B Vel o 1 431 + |
I . .rwd | | BB ~ OO I“W W L 3 | t } e
d Ha,r | [ | T \4— 4,,»4 + + .J.< 1 | =1 t 4>ﬁ i 11, T t -+~ { !
{ - 4 | { 1 | ;i 1 + s - | 1
1T BERE 8t 8 0 6 O 1 e T I —
A ' -~ - | | T T3 + B ¢ q 1 .
ALt IBBARSS B R D s - : 1 11 1 14
e & S B ] O O , ——s Hi SN E + 1 11 ErEEw:
| 1 T ' + »»4~ 1 1 T T +—t - - + i EREEE
{8 4<+<H.»V . } L.d ! | 1+ g IB”. AR 17 ! ++ - 1 11
1 | HEIRREREEE + SN ERGESREEE £1 e
! ] { W + t 1 1 i { T 1] i 5 +—— L | - 11 1111 I8
- ] N ENAEEE RSN ENEE RO VER] T 17 L o 1
— ; 1 I 1 + k) 0 < EEEEENNEEEE EE T 4411
ENNEEE 1% + } ] BRER + oS8 BN EERED WIR : . i 5
TR IET R =t w,,ﬂ + I 11 ) 1 + ; 2 FENENE + EEEEED]
TEER e IEEERETS EEEE $4-+ + 5 ] 10 EEEEEEEEEE J2 T 11
- 4 H | | | 11 +—— $ e s IS I 1 ~1 11 1 -~
: | 8 S W 11 t I +—+ . | 4 [N 11 i1 4%» d. i { 1 !
. | { . 5 U 8 4 1] 1 { + i
IEEEERE N 111 1 S I i i 4 Jrrly ! { - 1 T
-+ { { { =g - A !
EEEENSRNSNEREE NN DR EEERNAENEREEEREE, - IBE| . BEEE_N { T
1 4 1 -~ ] 1 1 4 -~ |
IESEE BRE S G O 4 1 AEEENEEERRAE".4EN 1 4+ AEEREZNS 1 1
= LU bl i i — 1.3 IERERP 4 1 ! K 1+
. 8 [ 0 W I : ,,J»,an\, [ T ERE NN | T |
W gl T T B — H H W] i H\. —t 1 | ! + 8
[ pelial B 1 SENEE WY { AN 1 1 133
i R 1 —— + I Pl T T 1 + 4 111 111 3
- i ! t - +—
iy It R ————— S T 11 + - T311 Il
! 1 EEENEREREREER H ——— 1 . B +—1++ =
Tl + 41 EEERP d BE W t +——+ (MW [ 1 FEE 14
! <t 4 { f 5 { ) . | { 4L», + + 1 i $
— HEERRS 11 BEEEEE] ,;\\1; ! 18 ] EEERN) i 13l { 1 HW
+ [ an 1 I 7 SEEE SN = i EEE ] { 4 " i 1] ! IBEes
L5 1 1 t T T s L|1<F> )| i3 111 ++ ‘s + 1.1 K T~
. . b [0 4 1 F Y Y- ‘ Ll { g 5 o - - L4 1 B { $ 111 {
: : | 1 W 1 + 1. 11 t 1+ 4 L1y - s
W t -t ;U S 1 = B N 5 dedcdeddd
+ ” H -— | . 1} | £ 1 - 4 - »0H>.> + §e | i § 1 Awb T HA.«,
: 1 ? | 1 + - 4 | -
1] i S B - | Mk »HAr.» . &bw ¥ 11 +1T T1T 11111
[ ,44#4F+ 4 l | [ + —~— 4 1 5 = - I BEEE
- o ¢ b 8 I | + { 14 1 " -Irzilrr + 11 -
| TErrET T -+ i 0 9 3 +++4++44+4+ 4441 i ] 17T
i | 5 | ++ LS & i 11 ! = 7 - 44
> 1 . | | 1 s i »»,;F»H + 1 - 1
! ‘- ! ] t + 43 Lt LS = R ' + I EEWE bt
=, | T | 1 + et T 113 >'0 o O T Yt\IF*fOA Arf+AT | 1 s
S L E L] 1 ) N ) - - I O 1 1.1 T T 1 11 : + : i3 1]
f 1 - | i % 10 e | { + + A 1 { '
e T = L 18 { [ T ! +W e S SR i3 1 " ~A«I+|H!Hj; = .rAJ.vLIrAIYAvL ] % T1 | S
S . S l 5 | T B T R 0 2 8 R EEEE FEESEN E| 1T 4+
podedadbdbat bl 1l I e B e e S e ‘A”‘w& f&%&r&bn;v‘»nfl'%nfdm M FEBEE)
1 ) { + +<++4+4 4 41 0 i SR S R A I ] 111 1 ™~
| | - W T ——- - - | { H -+ ~+ -~ .
b B £ s T —t 1 d { ] IWE R B T T T et e e
1 EwWER t - oE L 1 1 -+ <4 11111 ENEEAHE
T - o v + ;= + + dd. 3 3 3 1 — b :
L%{Fl«# P 1 ) ~M4r M H¢4¥+¢r Lk S HEHS] 4Wtob*&; TMPP JHﬁJw { 1
.- 1 1 + ] IRERR D 4 1 W EEN N
-8 T il i ] + . 3 -+ -
IIATTMf 1 H» + e 4+ R & L1 1] J.»LLNL«L‘AJ.+&0L3.‘>‘[VL1+|+_ | %»4»»>g
1 = W, N " | | 1 : '
e Lnblur.»\t..ﬁ r 3 T L = = - - 1 11 | H ) | _r 1 =3 %Ll AT&LU’HFI 111l
T - 1 T R S S S L 110308
SasssEENEENEESESSEEaE) i S H
B e e S : = ! SENENNEIRE ..H 4 4 44
W W& v?‘.+.4‘+++..fu T bty I EREEEENEENE NGRS 1 HL+ 11 +4 44 SEEEEES) 11 -
el bl Ll L L) A Lt L] R R erer.Hlf&L INEEREENE ... 1 T I T W ce e
ek 8 -+ D BN TSR |
dododo bl i 51 9 i | F ] W § 11 FH »»*t +4 ﬁ dd—d-dd 4.
el i 1 + d
e L Tt




FCi-a ENGINEERING CONSULTANTS, INC.

T Juvoey /STATE) DA SAFETY NS PR o - ___SHEET NO._./ OF
TEAR WAME  LAft A, #2 i _JoB No._ 12/~ 0o] =/

Corn@NEL  2PUMHAY & ONERTEE RATWKG CURNE ey JAAS . oare B/8/

BEAR SwAmME LAKE Dam * L&2

COMBINED SPWLNAY £ OVERTIP RATMG CRVE
- | | |
| | | ? | |
| | | oty iy

i

|

Assamed  paAMA] | par#2 | ToTAL

ELEV L DISCHAPGE | DISCHIFGE, DISCHEGE
@rT) | @rs) | cers) | Carw) ,

e —n

| i
|

N 0o ) 0.0 ‘ a.0 | .0
By Al |
F8s.60 | o.0 ‘ 0.0 <0.0
B8 00 o0 900 | 900
BB 24 2,0 /85,0 /35,0
38(.3% oo | w0 | w00 |
ctoe oFP IARY |
: ’
38650 20.0 | |90.0 | 0.0 |
| | |
387 vo 5.0 | 22,0 | 900 | w

B389 0 2050 B02D | 2837

89%n) 4) 5o 14000 ' S5s00

B92.00 1 (Fen. D 20800 48000




S P I OSP i L i

does ook o < 21

PLATE 2B APPENDIXD

588 77 Z ube  1SIWD Avoends

Y

££288 =77 wwq 40 Jod

"7

|

T INPrPDO Dviady godldiNe oy LVot/ids

| }(Tuw.r').rv

Za OVY /o SWHT IXwT JWYVOIS YWY

VMI.IwI_. il-wlqu w»&!;ll

JVA: 75
|
!

|

|
f‘ /
|

7ted » RN T e B e T




e BENGINEERING CONSULTANTS, INC.

NCW  JERSEY CSTAME) DAM_SAPETY_INaPeeTion e T TR S
PEAL. SWAMT L AK.E DA < 18&» JoB No, _[R12 =807
e occeanoltrs  Meeh caPpayr  DPATA By MA3  parte 2-27-78
A S S e o S
- BBE & w0 ]

SRR SRR e el E o e
T PR T I
i b

= {
bt o b [ e e d ] ] Jr e =
| | rootevoie- | . [ G ol |
VLA e JR I S ' ‘ f B S0 O L Y

| A ‘_%mo%c,é = | lo'v—o,

4

| No@—MJL« cwuraye || Ja A

s E S e ! l : L R R S Ll .A-I__.l, L Fma" ' o S
; ._ _;__wsazuom..ﬂ _d:(PA,., LA - G4 Aceasl L L L L
! ‘ | L) : .' JY 4 | i el : &
ISRV 1 S8 ssw,MEv,--

} 1} - 5 4 . H 3 D) 1 L_._t )_ S ‘
} 3 ! ] !

! : 0 T Tane (i i"f % ] e e 2 e e l' =l
LLCVATIoN | 2Es el | R eeaoty | CEMALL | | 1 ] ,’
. (ML) Ater | wouwm@| Lo L T i i §
1 1 eS| | bre -4 P,LL | [ L e \

| ! el | | {

T [TFe T T LT AT [ .

WS ! ol arpunhedd | bl bp | ot | of ;
L T (i onced | dnedotvard Piyyta e
‘ LT A aven| | p i
| i | | - o
Rebscllindd | _“tzj T I O ' 5, ) B 15 IR
1 ! § QA R | T e |
‘8.9-7,1/'. | /07 | l/_ % et § .‘! il ¢ }'_ + ,J e | |
h% ) N f - - . + ! | B L e T
-1__-1 b + l- 1 | 4--.1_.4 —— ‘ - { ‘- 0| } d | 1
! | ! ! | | | | ! ! i | | |
? R
e T S S 4= ; % ‘| s, [ S SR
o0 | | 1/28 | | MFE& | L | i | | L | I o o o RO
: . : ' . ;_- -‘. | 4 : | | - ——-: ’ ] .
: | T | b * —T 41 A T 4 i [ | * ' |
. b TP 1 vl. L35 ?._,,‘. P g NS : 4 T + foe h l A | 'r
' | * -I !A _;l 1 l._..l ) i o) | | 0 " | {




e IRET hpas SEEEp SRowS Sy —
s e by menos 1 okat soasd (238 13 Feas

————y e

...... Ry SN 8T8

PENDIX D .

3s3y:

e

XY

o

35 S5 ES3 So0ET b2 552 G
B FREF T FEY wqd’u:.

: R0 SRl e W et Sjmdd tetae 5 S N F Bans erses 2res) pas

873 '1S3¥4D AVMT

PLATE 3, A

R
t

. BEAR|.SWAMP_[DAM

s=EsE=EsT smoas Tram
l..i.l.w.!..?-nl. I

i

i

|
'

MIQ

,.,.v.fo.
e et e sese

ﬁ..'l..-.
7 58 290 PEL I ShEd

d 33968 SHuS:




24
- X

INC.
JoB No. _[(212-00(
- DAT

PET-T\ON SHEET No. | __oF
BY

pita 1 +2

.

-

o)

~ 4

ENGINEERING CONSULTANTS,

R v MNAT AL

NI PYDReGEePH

ECi-4

Tgw e psed S

L

e 55 05 I el b LT [ b
; |
T 3 W OO T BN NE m
HEEENINENE A O T I O IR L
, Sk O CRT LT - T 0 G R I 8 BN T OB
snb ] | 14 o |1 AETDY
.. o (M O A 2 B IS A i N T et S G O i e e R v S
ot o § S
+ 3 4
i~ | |
; e |M|l|l.1?~

.

LW

| LAatG DAM

| —+ i
el
-4
39

|

|

[
T

|
-
.L.'

]

I
2

'

1

Whrgp
J4 | q
B
1 ‘1 99 1]

o
o
&
Frr

i
P
|
J
g

|

“.“?
4

T
{

€. N~
0,244 m

=
-y

‘

p ;pé'A\P Ala

2
RS
:pi,.-, dadeas

b ok

4

UNIT, W DROGPAY

|

|

{

|

|

i

i

!
&
- _4.._

b

|

[

T

f

|

i




INC.
DATE f -1

JoB No. [Z2I1Z2-Q0 1 -
«pd

SHEET NO. . 2___OF _____

BY

DAM A | +2

o

LAC

| _
B o i T i i e ] _
{ | wf | { ¥ find ) TR T i
A i 1 = !
i | ! 1
=yt =+ — S S T e e s e L SR
. | | | “ _ !
__ | | _ m n - .
31 7 Tt S e s b e s o ; o T s [h
i | | i i b 3 ' H
S LR O BN SN T L S S By CELEE SR SE R SR R S N e | e 7l N0 O e 1955 ¥
i3 { i i £ 23 i !
1 1 i
B T N R i T R O D T e = e = = 1 ! : SO e g | =1
! | 3 bz o e .28 ! ed sl |.|I_|l'|l
_ } 1 b ! |
{

ENGINEERING CONSULTANTS,

4

ci-

e poe CSTATY) DRV GAFET . (WsPeerlon

(AR

PEML SWHMY

T 1D S Ay H

R

S SO T (SR M (GRS 50 2 ”».I1 SO ¢ Tlf B S (N ST (N SR (I |G RIS TR B | N S R T e T A =
5 SN EEE ] wﬂr ERE AN ARRARE RN AN SN BN
J e 11 g R m

EENEEEE N B S " N
— ) oI.Mf |0.2& 4N SN S ‘wllo ik ey (S [WSESN) AN [ YA § DR SR S (S | 1 & =, (g SRS Sie SR
{4 Lk ) g | ! Lol s |
1 S R N T S T - [ e At N e e 1 o (TN Y TR T S T G %itl.ll'cl
N PR B WA SR RN N NS I At . | B Wal 0 000 Y.
N O . 6 O P JENC EFEREREE AR I
T %" e w' _w \ u.rﬂd“m ‘ | 4* : w $
I s Y | R RY LR N o Bk W SRS 0 6% NN D N6E IRT WG e B 1S R B SRR S W
| N *r m m ol & M = - H _ . iy X |
N AR DL O W LT L By S O e e N i A O | 1 | B i &
b 0T N ,J M Is-r < i SRS S - mull —_— - § o
_;IOJ.I S N -lKln.-q_, IS S o w. LR oL »lw.uwltnli'llllll.lk.ﬁ i - -
BRSO BB G G | EENEE
li“.ﬂm..nl.w,.iwn!-c 3 S 2 s T 0 T S D | o o S et
S M ” ..w-‘ _ |
o S R R P R
S T S T N ME A=y (S L IS - et e i
xri.,.f, i M e w I 5 I A W i
L e s e e T |
- “H‘k.m P : i | |
| ' a4 M S 9 % !




oo ENGINEERING CONSULTANTS, INC.

Vel J Vs e (STMTY Day SPMEETY |15 PeEfiop SHEET No. _ % oF ____
_BEME SwhMP (ARG PAM 4| J08 No. _|212.700 |

e YA4pe 6 harH : sy_ () pATE_ T =X~
Jlt .}T” ], 8 j I P@M QMHTE NI £ 2
| l i e PRSI
B ccatdocacaduidshnecanttisns
) Y ote i 1# \ e l | ) _{*;.-L ‘M?A}WHW\.T ! {,,
b e ' ”H\r Za 'D\Sqmp aurr & RarH Ll ‘ ~l % | 3 ‘
R AL APV L ii[if‘:ﬁ R
IR TN N W i 8 000 2 o O
S O SN SO0 8 % 1 O o_/( _0.007 | | a2, i o S e T
# 0.2 ro 0#!.-_ 0.8 | Liet] ||| I
| |03 | o022 | | _ja9q, | |
' A ,o.,%’ I 2.03% | | i | | -
bbbl RS R M/‘fq JC R 10 I 5 o T
W e )l leel || 060 | |_oocy | | 429/ e ek
EENERR BTN PETaN //ocal IAC SRR,
|| b 108, | | o081\ 0, 01 1914 1 KR T o T T8 B
T dalal O‘H* '0'021 ’. 77 S A L O O
m s f/,oi‘ ;/ | Jomotw mﬂi e
A T el se | lalan || res T T
0 O rw-- ;ayoa; 979 4|
A | leliny j/e;o? ENROEES
MERRN Y .-4101}1’* lo,,%[ 7/ Hu
o ' VI o] | o NIWA.L N A0 T I
,__;*,__*_ ] /1 G| la 0, '0,644 (205 f " Lt
“ I I =t |?t . 10‘ W‘ i ’ /‘2/ " _?;03‘, " N 'r ""2" l_,
Cllela | o] /801 o8 || TELTIT
BEENEErENRLY AR _-,oJ/.?.a..u“ma._- e I
=Ny JEE ;o._af;_} : Jlg; A
deal Lk b 2| 1o l2 | _ J:U B0/ T O L
N EET BN BT —Tg,mjﬁ B 7] I 2
| 3,0 | | (a0 |“lolre] |\ e/l I\ T EICTE ]
10Ot 1 A0 Y i S
0 27 O P )
B %,.Q.'...-,'.o.;q@,tr@mf . 1JL: i
i | ; II‘[O' L ) O;QA .% o 101 : -|..__ _t_-;.(fj - ‘L_. ._; sl :_;_.+! !
A R AT
\ I ' A — !_ _-‘ i ',. '-; h.i. l t- i , = = ! fl g
+ ¢ | S ‘ - + o S— - -t - -~ ' —— ’ | |
__l o U luﬁ}“ : o 25 |1 !.._.I bk _'l bl e TN S |




SHNOH ‘ 3INWIL
S0 ov0 Ge 0 0og0 s20 020 SI0 oo S00 00

T o
1
1
1
B
} !
1 i 4 | 1 1 .#.\
: 'S
i 1 1 T 05 1 00s
+ 15 T I 1 1
T N IS ESENSINEENEENE !
+— + + + N Lm BEEI
I 1 N 8 I 5 EmE 8 T 1
+ + - + + —— .
anae, : THH ? ; T 7
’e : | <
0 3 B IDEBES! T E | 1 SESE| \E RS EEEE e T
emssaaaia: HH s SSSsEmEERessESesh Wasassssaws s ! ool
IS ! FERANS N 1 i i i { A § IEEESENE & i i R
I 1 e L4 ! | 1 1 i 1 B &8
I EEESEEENEEEET ] EERE ] SET iEEaaEuE o
1 1 IBEEREND IERHEE ; Ty AT BREa! ! "
1 i 11 amsn: I ! BEENN T
: R ER! ! 1 ) 3 iR : i : L% 3 (¢)
1T 1 11T ! iy 11 1 s 1 S SESEEEEEDS T
1 T | RAAE 1 1 1 T 1 1 11 ,
1 T CHIREERE SO i T EEEE BEL. 06 T {8 AEEEE! >
R ] —+ , —— Tt s 00S!I
- . s . S8 — et X et InSE: b
1 INBEEEARTERNS : I i i 11
+ T +—t + + + + - + + . - S e I
1! 11 1 B EES! 33 i’ i 111
+ i il &% 35 0 W IE § i 1 £ 1 1] ) 48 @ @ ™
+ - i LR } Iy i L 11 ~<. 11 «Iur.. =
1 T 3 | S50 E0 v” T L § 0 9 § 0 ».H-y 3 Mw_r»”_ (¢]
] FLLL] J: 1{ SN RS 23 1 1 1 RS e IBEET | ¥ § -n
1 4 — S B I DEEFREEEE BT % EN 4+ l EREE N »ﬂﬁﬁﬂp ) .NN 3 & w
) § ) - s 3 e A &
113 BBRE 3 B 1 IEEFERNENBESE WD IEEREERRRE R 1 ! 0002
H& e 1 o IERNERDAANSED 11 rHM «,.< »u«ur 1 m.H« ] ﬁuﬁ“
 § 14 il 8 i 32 9 ¢ i ] B i ! i ¥ B
, T 1T SEEEEN T I  EE O 1 1T : I
RRHE! IEEEN AN NN D sSEEs) 1 o mpE; 188 , cm
] I ES NS aNEasNEEsaaaTEASA NS REER ! L VBT I8 [Sazsussazmssssas R
B3 1 BREEEN 1 N = 117 B |
L & %TH,,.HJ ! RRE 5 9 {11 BRE BRI 3433 N
1 &8 ! T EEWRU TR ES )8 117 1 EREEEE bt 1 ERERERAET ¥
) ’'e > ok N s & H - ol
s I =sm: sa: = = 0082
4» -+ P4 <M> v* - -441—’ 0?1\ s ».r Bacls + + + <+ - il
T TR ] ISR R/ 3 Jad ERUEERS I BIEERERE] Jugcy : BB
«1 <>1,r R I W 1 IR 1 i 1 B W »W ~ + 4
B W 1 { B ! A3 ] R | 0 ] | Lidd It
11 11111 4 1 ! ! Lt $l 1 1 dbak.
++4—++ e s + + -~ - + '
SEIERESE NSNS ESREEEERS! ISSEsSEa ~ HH+ - e T
] PRRENERANRARRE] 4 gl $114 T { ! ] i INBENNEE B Lidd
S EESE NS EENE NS EEZEREERENSSRN! I T sEEau SESSEEEE SEEE 1
ARMEN? 4.T<w x i TERENERREREI + B 11 -~ ] 1i1d } B 11
e eea . = 000€
=1 AL 33 N = 1 a 1B EY
1 1 1 1 1 5 25 X 1 1 1171 X
1l > B it -4-4-L 4 + -
In D! AEEADHEN EERE R B I T BEvEEEEY 1 ) 3T
+ +-+ e SRS - st + + +
1 HHT 11 + 44—+ +
T + + 1
& ki 11
i 1) I3 S4ti1l +14 :
I TEEASNEEE RS 7 EBPRE S B
IIII T L1 1l 8 L i R 1
h ¥ 2

BEAR SWAMP LAKE DAM NO. 1 %2
0.05 HOUR UNIT HYDROGRAPH




SHLe T NO, .. SRS | PO

(N\{_.QQ))‘_““/L.(’:,___‘..’_._J g ik l’..'! ....'_’A) -.—:;._,.L..i.._..:oo e A Vi L

\(l)\?[\H{J '\M*N'JA."\ ?(l (,\ﬂ) )/, )40, C[GY 0} m \Qﬂ :’&)
M!md an' f(vv Pieay Yr0a) N0 N6 ), 000 éauw(, Ml&s aﬂ&?
9\;10‘-}00 D{' G, v, }A an A d'(/ “QM”' \q‘(l

_Yeove e, Motimam _dirogrnms e _w%
' ) i ~ ’ ‘ et 1
.. ’*7\209""9\«3 Mbkimlyl Suog) Contuaidn) LdmE) ; |
Pdkmxk 0-40_ 9. M | ', & l i %
*oﬂ” }"‘{Mov"lhwo\o (ﬁQlZ&?ﬂﬂf &9 épl‘é,w) \/W"‘O\)’ﬂ\ 0} N/ ,
o
|

0( 7)‘ 2 O 62 n .
(p ~(\0M mn,%n A\.w/\}v.l "
/\)VW 2 'zzlf,o” Jov ,me (, AX Os%in

Lo YK SN0 z/,'} Yo M avdueYion Xp Y pprl»)u

i - OMP \(A\w’.‘; Qw \(M!lé (Oin /c‘n C{MM-}HD\/ e :
| vaahm (WMP Cinch ) & . [ =
L e e o e l
i ; \V NY \_Qq b - 7,'1-1'9’ l' ‘ ' ;
SRR L R T O R R4 ; EHe s
| ' : Y | , \
: R T R L B S avnet 1
e | e
0 Ti

‘? M? VA‘“& 0(-2/ {(AV(_ 0\4 MU& 7’0' YU AC{,?U“‘» va w&.a "*'
R 0& @Nam o SXoer? ' o0l / \ . gy ‘ :
L '_%_‘.V%L _?__L < E
B | N K . V\? ' ; SRR
g 34, 4 G g gl ]

Lk A 26 ! T ‘ : .|!

— -~ - S p—— SU—




icre BNGINEERING CONSULTANTS, INC.

W TERIEY LDAN SAFETY Zp)sPECTron) COPfF) _ sHEET NO.___OF
EME__ LERIVATION — BEAR SwlAmP LAHE PIm* s 0. 1217 ey /.
_______ Al oRAGLE mﬁ(/mdM /1(’15511’1 Iarion oY LLL  oATE 227

]

‘ l
| | |
PP - PorF p;,e; wnwu | | B i
) ik éﬂguf e’ |\t Ame I !
: |

l

/)I cN fﬁf

- - L i
MIN Loss RATE Fer (@gosve (‘WO'DON /# O l2 74,(
[ I
4 0.008")/,05 YR
| | |
|
|
l
|
I

I OR .= gg

|

| |
S = LA . TrE | EQ, |
| 4"? P 015)//’,«!0:5 |

‘ SR | Q = Cri o, 352) /(‘fy/ ?aﬁ)

|

-




ECi-4

ENGINEERING CONSULTANTS, INC.

' A__A/[[AJ J{[’If/._ DAM 54,571’ JA/J/’FC"/&AJ_‘_CQ_{&)_.HEU- NO. / OF

PmF LDER/vAT I 00) — BEIR Svirtap LAKE DA ¥WZ0p no. 1202 ovr- 4
LIRECT RUpoFfF By ﬁELrg DATR. 2277,
- . SEEE o ey " . e T T “r . :
| ‘ | ' | | I
) i 4 ‘ ‘ | 4 I f i ! | 3
| ! ‘ |

/ sér VA /£ O ‘ r~ury,
( ) | |
| \ l

| | l

TNCREMENTAL |4 mpd AT 1VE | ‘ DEREMENTAL

h %o W J02)! O.018

L Time | OFs sa) | PESIGN | QIREcT BUNFE. | leoss
| EnOInG KA FAY :;mwrn /) | ‘ | |z )
L AR) ! Q@w) | (xw ) Accumvi A TIVE iﬁV(ﬂﬁfM‘lL{ j
| i A | i
0.05 . /0 MO { o) 1 . . O./oo
0,10 St T R e S o | @-t00|
0,15 ' /0 ,30 | a | o |  o.s00 |
g.20 A% Vou 208 . oal. ' 00l | o0.0% |
o.25 | 2 1,50 | Lot || 000 = ©.090 |
0.30 | e ®0 . | | ,03/ | «020 | O.0¥0 |
.38 | 00 | 20 || esr | | w2 | s.02F |
oyo | o | | 00, | | e | , 108y | O. 0é6 |
0.495, | /O | 70 l _xitdo | 039 o. .06l
0.50 | /0 : fow) | | 0% | o.eke
o.55 WO | Lo, | | 2231 | 0 s0¥F 2.05/
060 B | Al )R8 | +083 | ©.097
g.65 | WP L L P3P »332 | 0%  o©.09Y
0.70. | /0 /.90 237 1 _,059. | o609/
D 78 ‘ b L Se . Y3 | | o2 | ©0.038 |
| lo.¥0. | ' jwe | L6, | | LS8 ‘ L1065 | 0,038
| L 0,85 | 10 1,20 ., 585 ,067 | 0.033
| o.70 | /0 ] 80 659, 069 | ©0.03/ ;
L @98, | . /0 ).y0 729 w20 | 0.030
Jiov | /0 200 | 792 1 023 | oY |
/.65 /2 | 242 | 686 | .of1 | 003) |
|78 L el | B LB | el | 0,027
flS | A2 2.3 | {070 | 093 . 0,02
| 420 AR 248 /65 1 . ,095 | o0.025 |
| . Las | g2 | 260, | ],28) | 016 | 9,029 |
" 730 | sz | 272 | | 5358 | 0% | e.c2s |
| 135 W2\ 289 | 957 | , .09Y .| owa |
| e | Lt ] A | Kss7 | e o020 |
| LAeYSL| 2 300 | 1658 | _.raf, | 0,09 |
‘ /iS50 | 112 3.20 ! ' ‘
| |

e e ———————




ENGINEERING CONSULTANTS, INC.

kCl-a

NEn) TLRSES At SA1 7)Y I8 L6T100) TOFP)enner no._ R _or

FNE ph P10 o)~ BEag Sustap LAXE Den*i8%e wo. 212 ~ovi-/.
e LT Y RUIOTE B, -v‘éﬁr_onl_z_'&-j
| B CTEILITTT R T S
, | LLREC T RUMILF !F»@ ComPUTING . | (M,
. | :l ‘ | gk
|
, LMot mep 1oL Ace umplATvE | iﬂl-’l’fmtwrltj
T mE \arsiem DES1Gp) | PR EcT [ RUNOFF Loss |
ENOING |\fAirral | FAmEAY | | aw) |
HF) ; czn) | cIw) | /)ccdnfer/Vf{ I CREMIITAL
| ! i | '
/ (\ o/z ' ?tj'? | /- ?‘3 0/03 0.0’7
Lo al ' B S . /69 o.olb
) é5 2 | ?, $6. | 2072 o /05 0,015
/. 70 42 | 368 | 2477 |  ,/05 | o.o0r5
/025 2 | 380 | 2,283 | s /66 o009
dfo | cwz | me. | 3389 | Lot | a0t | |
85, | sz | ey | 1997 | L7 | poe8 |
1. 50 | /2 i bl | | | 248y | | sre? | 0013 |
AES | W12 ‘ 9,29 , o A3 ] /09 | 0. ol ,
2 .00 | 2 , y.90 A 82) i /08 | ©O.012 ,
7.05 A8 | RSS2 | S | 0o
2./0 5 | 42 | 3,075 | /37 0,003
Z/85 4 48 eS| 3,233 ’ /39 to.o/:z [
2.20 _| v 5o 3.37) /39 ' .02 . |
225 | ¢« 5 S5 3,510 ‘ 1139 | 0.0y ’
2 3o | 125 $.30 3458 | /o | 0.0/0
235 | /8 5,45 370 | Mo | o0el0 |
Z Y90 15 S5, 40 3730 | v )90 ‘ o.0/0 ’
2.45 WS | 5, 78 Yo7 | i .19] i #.009
280 | | 5| | 5,90 | Yauz | LY | 6.009
255 | 45 | 645 | h3I53 | 1Y |0 .00}
pr A /5 | 6.20 | 4,495 ; Y2 lo.ool
2.45 RN BT BT A R T B
2.7 | 8.1 &5, ) W80 . 143 | 04007 . |
2,75 4S5 | &é5 | 4972 L1421 [o0.00 8
2.4 WX é %o | S5a5 | Wi} io 207
2. 85 /5 6.95 | 529 .Y | 0.006"
N 45 70 | s3sz| M | o 00k
A5 | 5 225 | | 5.9% | WY o @é |
300 300 | S 29 | 570 L 4Y | 0.006
| | | ,
|




€Ci-a ENGINEERING CONSULTANTS, INC.

' Mu) TERSEY LA SELETY ZNs/ £ Zidn) = QP L) euexr No, < _oF
EmS _DERICAY 7 gn)- BeAR Suiptip LAKE Darmt AR2 ,on no. s205 oms -0
DIRECr  LuNorF . ey /T L paTE Z-27-.

-

| RS ; | Py
. ‘ | 3] '
DIRECT RUNOEF FOR Compuring | LomF, |
, i [ ; '
, < ! |

|

! # AEREMER)IAL ACC comulATivE 5 AN AY mrmifL
TImME  Orsisar | [ESKEN | QUEEST RUKEF, | 055
ENOING  Laimrnl  RANFAT | | &ran)
CHR) L IN) IN)  AcamulATve TNRENEATT AL
: l ' |
305 OFP i 27 | EY | 0,369 0006
3.0 | end> | &M | &.352 ) p.36% | s.00l
2./5 a3y | B& | Ewe | p %Y | e
J o o037 | g.86 | 7,067 | o 369 0 .006
3.3y | a8y | Bas | 2va? | o-%9 & .ol
7. 50 37 | Fd2 t  Z2BY | o 861 0.006
3,39 237 | 7,97 8,/50 | 0.36Y ' 0.006
3. Y0 .37 /0.36 | 885 | o0.36Y | o.006
345 o 37 i s 8.873 | o %Y o 0ot
F S0 0.37 Mol | 7.7234 | 0.3 0.006
C25%) 3.55 57 /67 9 735 0.5¢69 0 .00
J 460 a3 7L | /,7~07 . Jo. /58 o .56Y 0.008
S€s | 037 12,9 jo.522 . 0.3y ¢ 006
37. ) o037 | 1278 | 10886 | 0.36Y | c.006
AT | o03F || 1k It 25! 0.349 O 00k |
3 50 0.37 | /3,52 . /el oY  .ooc |
¥ 037 | 13.87 | Nn7f | 0©.36) ' 0006 |
1 3 | a3 | e RIN | .Y 0.00¢ |
L 35| o037 | /943 . 1271/ | 0.3y  0.006
7.6 Yev | 0.3 | 150 | 3677 | 031 | o.wé l
| %as | O | . PIY | 13.215 | 39 | 0006 |
Y10 | o0y | )58  )3.359 0./3 | 0.0l
¥,/5 | a0 | 16 | 1392 0. 3y o @}
720 ol | /5.8¢ /3.63) o034y | owé |
%25 | oMl '\ 5% | 13,76] o0.3Y | ool |
it oM | /589 | | | |
g - ’ ) 3. 708 039 | ©0.0e6
735 2/ . 1598 | Mo4é | o039 | o0.06 |
: 940 on \ K2 | 19125 | 0,39 | o.oa |
! 445 o/ . /62A | 14323 o3y | .o |
; Y50 | 2.4 i /. 90 | 1992 p3y @ o 0%




EC) 4

ENGINEERING CONSULTANTS, INC.

NE W) TERTEYS PAM SAFFTY 202507 T 16000 sHEET No. ./ OF
LU LERIVATION -BEAR Twamr IAKE DM AL 0w o, /20 20/ 7
D16 f <7 L ame/ bt , ! _BY 68‘  DATE A2 -
i * ' { o= |
; V l i l
LIRECT RUNVOIS  foff  combulivc [MF 1 |
! ‘ | | l
\IA ehE miane ;

TNCPImi ) IAL | HCcdmul AL yr

Jrmt WY DESIGA) L1017 '1"0”0/'/2 ; | LI5S
CRopmeG Rt ar Vo rd/a | ‘ “2p)
ey 1w ) CIN)  pccomdlATIVE | 3w REMIASIN
455 7 .51 ' JYcol | 0.139 Y Y
Y, 60 Y /4.68 /4,237 | 0113 0 00é
gsc Wi 1612 /Y. %78 0131 0006
4 70 Y b A (4 )5,017 | 0,139 O.00é
475 Y 1710 15,155 | 00134 0 .00t
Y, k0 W, )7.2Y /5,299 ' 0,13 0 006
9 rs // ) 7. 3R 15,933 0,139 0 .00l
Y fo v )7, 52 15,572 | - ©.139 0,006
455 W7 17 646 1570\ 2,134 o 006
28 S Y /7 80 15:89) 2,44 o o0
05 el FAY 15:758 .10 0.006
5,/0 o /8 02 VY4 2.0 0. 00t
5,15 /4 /%13 L+ [7 S 2,007 0006
20 . /8,29 /4,256 0.0 0.006
$,.25 “ LN /8,35 % 375 0,/0% 0.006
5 30 ol VTR A Jé 509 0,709 O.006 |
535 . | i 18.57 /€ €/3 | o©./09 0006 |
Sq0 |y /%.68 /6,722 | o.10Y o 006 |
e | I /877 /(-83) 0./0Y) o006 |
550 | ' /9. 70 /e 1) 0./0Y 0.006 |
L85, | oA /7.0l 17050 g.0Y o 006 |
5,60 A/ )92 /71/57 | o0./0Y o.006 |
565 | W /7,23 17:268 ' 0,709 O.co6 |
S| N )93 /2.377 0 .10y ©.006 |
575 | .Y /%95 /7987 ooy o 006
S | W 19,.5¢ /7.5 | oweY . o0& 1
ses |y /%€ 17705 | o.)0f ©.006 |
550 | ) /9, 78 129 | o)oy 0. 004
. S N 1797 /2723 | 0% 0.006
7'z ém' | .y 70 o 1% 033 0 104

ym;”,m,ln? Loss PATE - ./.7"///[‘:

— e

(ALTEL THiS RATE |5 REANED

,006 " /.05 ur




e ENGINEERING CONSULTANTS, INC.

Mew TERSEY CSTATE) JAm SAFE) / INSPECTION
LEAR SeonmP [AnE LOAMs #/,t 2 _ _soB No./HUZ-o0/- [/
[__A/P_(jr Jo HEc-f 2 AMEVIELD)  ay MAEB e BB

__SHEET No. [/ OF __

BEC-)

ITHPyT  Jo
g HEA D | Y2 DAM®) | OAm*? v3
* | ELE ¢/ ABOVE  STORAGCE [fisc WARGE prsc /IARCE  JorAl
v (F) SANRAY (A -FT) cers) ST DrsenAnss
EEr CCrs)
/ 88.5. oo o.o Foo0 0,0 “ DD o0
TPy <REST) .
2 b85S S0 &8 7Y o O- v Y0. O 9p. O
3 88¢6. oo 7] 780 o-0 90 o0 90. 0
Yy GRE. 7S /25 978 o .00 /350 /ISeo
5 g86.23 Fe 33 JoeO O .ov /5.0 /50 O
(Tor o OAM)
G B886.50 /) So /018 RO o0 /70.0 2/0- 0
/ 587 ov 2 oo JO 60 S&o .0 IS0. 0 Yoo
4 888,00 Joeo ! /) S0 207850 goo.o 2875¢
7 887 w 9.0 | 248 4150.0 Jym,0 | 550
' v 4
/0 £90, v ) /350 &E72p0 2080.0! B8oo.

1
I

{




3

R N - A el S Bk i ) i
TN el RN el L S a. JY \..ivn.| i R 1‘ ) t e gt T E ;...:w P '
L DI T TTTNTITTITITTT T Wauw 3HL y3IAD S3IHONT 00T W0 545 *9SEE  STVIOL Wdvwe 1INA S T T T —
IO e MR TR I ‘g0t ‘o2z ‘gln ‘09071 i {4 ¢ ‘0g2T . T S
ciin s R Bt P S el s SRR Y . T 6% =BOHNN ‘HdvH® LINN N3AYS e SRR P
L T ITTTTT T T 7 00%0 000 00'0  00°0 00°0 00%0 00°0  00°0 00°0 Ll R N T e
T el o N U C dulld  XWSTIY  WUSND uHAS  NOIyM  s¥¥AS  NIvhI 0I1y ydiI0 uduLs g R ]
i e L R i i ey S vivo sso01 r 2 R R e T
A To0Tt0T T 6T'0 T orter s1%0 0t 01°0 0t°0 0T*0 " ot T
- ~ T ete 0t 010 010 ot'o0 01°0 01°0 0T1°0 ~  ot‘d T S
o s r Y S 3 4] cl'g g1t (341 £1°0 £1°0 €1°0 €1'0 7~ s1'0 il
ik EN £1°'0 €% £1°0 £1°0 £€1°0 €1°0 £1°0 £€1°0 £1°0
e ek k3 9¢°o L I3d] 9£°0 9¢o 9¢°0 90 9c*0 9€°0  96'd- ALyl
< ) . 9¢'h 9% 9g°'0 9c’o 9¢°'0 9t‘0 9g'0 - 9c*o0 9e‘0
oo e 1’0 nt'o h1°0 h1'o a1°0 hT0 hT'0 HT%0 10 )
. D hrto "t'0 10 ntto £1°0 £1°0 £1°0 £1%0 €10
P 0t‘o ot*o 0t*o 0t‘o 0t*o 0tT°0 010 0t°*0 0t‘o
A | 0t‘o 0T’ 60°0 60°p 60°0 60°0 60°0 60°'0 g0°‘0
e B lo'o 90°%0 90°0 900 900 00 §0°0 €00 %0°'0
S5 Wit e ~ f0'0 £0%0 zo‘'0 20'p 10°0 00°0 00°0 00°0 00°0
NN T A N¥3L1Vd d133nd
. : Wk ot 5 =3 inely 3 00°0 0o0‘o0 00°0 ozt
ST - N W %vo rva WH0lS  dN ; . i
A LA L el Dl S e B Viv0 d123Nd .
SRy i 0 0 0  000'0 00°0_  0%'0 000 04°0 1- 0 il
N SR AvI07  3WVYSY  MONSI  OIlVH  JdSHM1  vasHi  dVNS VI¥VL 9Nl 90ANI by
ale s e e B ! o ViVQ HdVNS0HOAH . )
1105 o M s e R T ¢ 0 0 0 (] 0 1 i
Iy R INVYNI 1ydf 114r el N0J31 dwCul 8visy
i <) A s 00H13W SIS WO¥d NIAINIO HAVHIN¥OAK LINN INGNI -
ST SR L NOILVINGWO) 440NNY V3NV-8NS LN )
TR e i 0l . sssses R
i " W el - ¥ 0 ¢
) ’ 1N w3dof
s ; —— = 0 0 0 0 0 0 0 £ 0 [ 4
: . o L NYLISN 1¥dl  L7d1 DJ¥idWw NIWI ¥HT  AVOI NIWN ¥HN  ON -
e I T belg syl NOILVIT41D34S 8OF
IR S AN il SR - e 9NT1NON 00074 Fwd -
i i = . - Z ONV T SWVN 3NV dWVMS ¥V38
e S S ¥ i 31V1S A3SHW3IM MIN = NOT1I3I4SNT A133VS wWvO
- - - - — _— .- A A LI R a TR R R . Y ]
- —— e e d— - ——— —~— - -
- e e g :
T W e T F €261 NYT Q31VO NOISHIA T-37M
202 = RS T A TR S TR - s e
Bl ol e S Ve e T S e s




——— — - B
ey SRS S Y e DR L OO # e T TR T S ST i e e L
e e O T _ ~‘osde #T%0  wT*0 O T T R R I T I I s
SR SN WEE. s el AL PO N ‘ond ST MBI e
e e ST o s ‘EnL nT'0 w30 Bh ; e S AR R T e
e s = ST ‘TeL 41%0  Wi%0 " W R R T T |
—_—— e G R STV e 2 N ‘gl T MT'D 10 9% e = e e e
e B o tsu £1'0 §T1°0 Sh e e e N o e
S RN A RN L e e s T ‘e0l €1°0  £1°0  hh ; T e |
—= IR P -, SN - Gk e Tl ) s R ‘Ll $I'0 €10 €6 e e e e
— TR R 0] ) < ‘et €10 £3°0 Zh g o N R
fia S X _ i o ‘L8 £1°0 £f°0  Th : i —— = {
e - * inls ot*o  ote0 0 BN = - -
i ERES S I o ‘0L6 0T°0 010 68 T e —
" STt 2 L] *19¢ 0t*o 0%°0 OF S e = = 4
= = e . 114 gt*a  0t1°0 (€ N i = =
= . e TR . L *29¢ or*o 0%°0 9€ - s =
SHEE A G R x X1 0t*o 0%1°0  SF i ~
O e DS ‘nSS ot‘a 01°0 L1 -
E : 3o ) il ot‘o o1°0 £
= > i P b 3 ‘ens ot*a ot°0 ze = \
e EL o T y AYIE W11 ot‘e ot*o 1€ ¢ i - i
. et e tEa T n b e il O ‘288 0T1‘s  01°0 0%
= = —— ‘s2s ot’p 01°0 62 : L B i
" G . ‘418 or*o ot*o0 €2 - L
2 s st TS ‘606 60°0 60°0 L2 £
e SRl 4 ) ‘00§ 60°0 €00 92z 5 =
- NS E=RLE 2] T ‘L8 600 60°0 14
= = ] el . S e ‘0le 60°0 60°0 L1 { ]
s — £ - S Ao LT 60°0 60°0 114 .
e L g AT ‘204 60°%0 60°0 144 =
- - . A ‘eLe go'o0 90°0 12 e .
= o SRS ST N y _ ‘goc L6%e 10°0 o2
_ L) ‘268 L0°0 l0°0 61 -
= g ) ) ‘ess 90*p 90°0 81
e 5 B *h2g 900 90°'0 T
. 3 I MO T i ‘eog 90'0 90°0 9t = =
TR e e I s ‘602 90'p 90*0 &t s — |
s BoIF i = 2 ‘692 60°2 G0°0 "t —
i e pelie POl B ‘an 0D S0°0 €1 L " = e
e S P s ‘12 c0°%0 §0°0 2t i
st iy = ‘oot #0*0 %0°0 TT == -
‘ ) ‘19t #0°0 w00 ot . X X
e . ) ‘n21 £0*0 €0°0 3 . .
s vy Ao R e ‘98 ¢0'p  §£0°0 ®
e Sl OO e e ‘Lh 20%0 2040 é =
= EIT _ ) ) ‘w1 20*o 20°0 9 :
~ - » ‘ e e ‘T t0'o 10°0 S
=1 = L S, ‘o 00'0 00°0
! A B e O O ‘0 00'n 000 € 2
A S e SN el ey N DR o R 00°0 00°0 2 - - -
NN ey Ly ‘0 oo*n  00°0 %
B TR i SO I 8 dw0) $3X3  Nivd  3WIL
- s L o ADY4 N0INWI4=40-0N3
o e o S T o 6ot =wOliw 00'p ENSIHD 000 £814)S
Am o o T e 1 vivh NDTSS3IIY



-

e C—

v mydd S e
;| Y L . Ll P S o
; o e e i S e i
- ————— 'I".“Il\n‘ ———— —— s 5
e S — — iy
5 e e —
PR, AR —— -
- — 3 L \'. T AR 5 BEEE
- —— — |~1|I: RS i e
— G R e -
e e ke Ao L S
- - L _ e
SRR T SR S S -
e S S - - s
= SR —
. . & 7
- SR o .
L 3 o o ® B i
2 S -
LS S R e — —
W LT N of R NS W
e /Y B -
- - s e e b s i — -
B s e B e e i s
= 3 ot .

‘el
‘Lt

L
‘et
‘w2L
*HEL
‘est
‘609
‘9te
‘L9tt
‘2991
‘en6t
‘oset
‘w61l
‘esel
‘oLet
‘t66t
‘w002
‘gt
‘est
‘e6t2
‘en6l
‘en6l
‘onst
‘Znet
‘g6t
‘606t
‘196t
(st
3 {
‘900t
‘ol
‘oLl
‘o9l
‘e9l
*29l
‘29
‘o9l
‘ese
118
‘w6l
‘26l

R |c|!1..‘ N SN
ik R M T L WSk
‘ = ESUSIE P L | T S S B
3 o et e e (B C o
SRS Rt SRR IRE S AR TR, A

4r<| lw‘
2




‘See
sc'et

: BRSNS A i e el LT SRR R
P R S _ 3WNT0A Y101 - ¥NOH=2L
TR LT AN LR I Vil - 17113

o e ot n Hadige s g ‘0

i T . o e ‘o

= s Sy AT R ‘o
ate 0 g o L e I _ ‘o X

o _ o AN R LG e i B ‘o

‘o

T e e , 0

5% T g A ‘0

. = ' —— 5 o ‘o

A it : g L e ‘o

i T, S — .o

R e S N AR =y e .°

RS I AR, YA ;
o SERL ) T GO Tl e L ‘0
. e i A" I e T == — =~ -o

.. ,ll,vx . .o
A . - “
. —— - - ‘0
‘ S e ST Bl e .
. . w1
. == e = = ‘ot
A R, SO A A STot G VS = ‘Te
i R T = = ‘06
Oa 'y Reoiplay il CgAuel o S ng iy M = B ‘oz
G A S TL2h
4 A e ‘186
e h ‘158

e e = : ‘.66

‘LS8

| SR N
.
-
~
3
"

————— .w.‘.vnl. .Ilnil...l.I.Ei.. e e

' Bty LA l-.,.lﬂyr.lyw ORI S A S [ LY *LSS
N L R R T T RN T N *l8§

i B I R T B e e ) g = - - -an

g R R R T *LGS

A *LS6

B Slaige ol o R s K : st
= = A s SRRSO ena = >~ i e ohﬂn

b R = . l..‘.l - = s -an
: L L P R Lot WS L ‘656

t
'
|
i
!

‘ces
ssot
1Y)

YNOH=»Z

9°LT
00'0
00°0
000
000
00°0
00‘o
0o'o
0o'o
00‘o
00°0
00'o
00°'0
60‘0
00°0
00°'0
00°'0
00°'0
00°0
00°0
00°0
00°0
00'0
000
000
000
00°0
00°'0
000
00°'0
00°0
010
ot*o
ot‘o
[A3d']
ot‘o
0t°o
0t‘o
0t°o
01°o
(A &X]
ot'o
ot‘o
0t*o0
A ad ]

IS 11

c6'eT -

‘L6l

19°LT

00°0
00°0
00°0
00°0
00°0
00°0
00°0
000
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
000
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
00°0
0t°0
0t*0
010
0t°*0
010
ot*o
0t*0
0t*0
0t°0
0t1°0
(A 8d]
ot°o
0t°0
0t*o

uNOH=-9
WN§ -

[ 14

(128

Ont
int

9Nt -

snt
hhl
€01
Zat
Tht
0ht
6ET
8¢
LE1
9T
SEl
e
€Ce
2¢t
et
1194
621
ez
L2t
92zt
szt
LTA4
£21

2458

LE4
ozt
(44
81t
844
E24 4
SIt
L2431
€11
(A9 ¢
133
ott
60T
eot
Lot

f .

I T i T L S i R

T SINMET - b
*6LET T g4 T T =

s RN R T SN L




. D - - — I8 e
—— e —— e e s i S - = -

s B T T . - SN, e e L s X - - e
‘ v

® 0 o
|
|

*0098 — °0SSS
112 S

.n.:«n =y

L S e Ty S
PR T S S
el S

PN ARy e A I 0
s e e
e -I‘. .-..-w.wuv-.,.,uw-.‘ )
e S awn b
B s
e ks i
e s o O B
o .,..W M‘H]iifﬂlsl ,mo :
e --l,“nml\mn.«wwﬂ-w lyl

S S lg ‘960G ‘Leé

°Sc6
‘ee6
= . “1s ‘626 *1e6

Pl . ‘62 ‘tze ‘626

‘L2 ‘gle ‘L26

i ‘gz ‘h0¢ T 'G26
i i ‘g2 T 13

5 ‘T2 ‘6Lh ‘126
‘61 ‘LS ‘616

AT NN ‘Lt ‘eZh *L16

‘st ‘98¢ 33

F ‘at *89¢ ‘ht6
X ‘2t ‘L88 ‘216

B ‘1t ‘ong *T116
S ‘6 r2¢¢ *606
‘e cotg ‘806

L 5 ‘962 *L06

Ee ‘9 ‘6L2 *906

e Sy ‘182 *ho6
e ‘e i ‘622 *Soé

- T e 102 ‘206

e o e ‘gl *206

Ty ‘gat *106

e - ‘0 'cot ‘006

TR ‘0 ; ‘L9 ‘006

‘0 ‘e ‘006

*0 g ‘L ‘006

‘0 ‘o ‘006

=3 i ‘0 ‘0 ‘006
) ik ‘0 ‘o ‘006

ST °0 *0 *006

& i ‘0 ‘0 ‘006

" iN0 403 NI 9AV ¥01S d03 3INWIL

‘SL8Z ‘oté ‘ot ‘oSt *SET

.nmnu ‘o090t ‘eto0t ‘ooot *966

*06
‘096

J0LSN

0°o

$s070

T

dw0dI

s - ,
S - — e ———— —— @ i
| e e e T e — i
b
—————— ey e

— y||I:v4||||...|'|1|;|lﬁr\
s st o e A e g = R —

e e TSl T 7" *ye” " 000°0 000°0 000°0 O
o T T P vHOiS %Sl X WNSWY  9v)
g e A s e e 0 e Y 06°0 000°0
L o S e RGN e s INYST . CaNT aAv $s01)
S ST s e e e e Viv0 SNTINOY
B N S PR ¥ : .-
o - T B AT T et YT 3WUNI 1udr 1%dr 3dvil NOI3IT
e e A lvwf T - 2 ONV T SWVO dWVAS NYIB NuH1 HAVYHOHOAH IL1NOW
e e e R T T e :
e e i Seh e el i ONTLNOM WJVNSOWOAH

i St |

SRR W U ) !
e - e

- X ® :

1

]
" b e
] i ®

25 LN .o =

) e
Y )
SO 1 e
) TR e . e

SdiSN

T

‘0% ‘o0 =M0141N0
‘0ne ..aoa =35v¥0L1S @

ovisT T = = ®




’

e e S U

e e —— e e e

& T e Bl o
W m—— USSR i ot <ol e —— S
—— b e — —
ot e e e e e S Al e = -
O DT, O I S SSEIN SO S
o S NCE A T o i
e e - e e
-— & e —— e — bt e e — - -
% -
—— e ey 2 S o
— e e e e =
. " v,
s 9?0k 4 .
SISFERREIE L WNRR LIRS [ i S — =
N  » .
- e Rt T =
— £

*Se9
11

‘6n2
‘86t

*9¢6

‘006
‘0.6
'SL6
*216
‘696
*L96
‘h96
196
‘666

‘9¢c6

‘he6
‘2¢6
‘0cE

— e ORI & e e -
e e —— ———
[ L TR it SO e e




e e e e e - .-

i s
SRS SN ettt U (SO S L I

e I e

5 * R 3 .

sl ey

B e S

v

e ST T R T i A R T
- ———— e - - —_—
. € S s
e ———— i -~ T e —
‘ N

- e e T e - o o
- ————— e e — R
L =1 = e =
« ‘
<., '
et e e L L e =
AN TP s S o
3
B Y [N N
-3 - R T e
s v o e =
] s Yle;
. e e e e e
9 q LA /X L
o — — e
s e SR e s = =
C e SV e e 5 3
NS
WG e e e o S
s B "
¥ = e — e [ o iy <l
S ) W - - . i
e—— i el ! i
B B ~— .
5 P ] >
P ad = - — - <
N Kl

‘999
‘006

‘ece
‘€66
*SL6
‘000t
‘9zot

‘00T

‘CalT
“han0l
‘%40T
*‘Ga0T
‘Ge0T
‘940t
‘9401
*La0T
‘La0T
‘gn0t
‘6001
‘6401
‘0c0t
‘150t
*2¢0t
‘gcot
‘acot
‘g0t
*9g0y
‘160t
‘ecot
‘660t
‘090t
‘190t
‘1901
*g90t
‘490t
‘co0t

1T
(134
62t
et
22y
2y
s21
LA ¢
g2
E£44
121 -
ozt
61t
ert
L
9t
sit
(124
(334
(434
133 O
o1y
60t
9ot

0T~

90%
S0y
not

zot
10¢
oot

"%
16
9%
1]

—_— = e - —— e
- — ———— =i b

—




e o e s T
R S R T O e
i, . i - — —-— ~—
SR RO S =
I R S N e
e S B p LA ot Pl
e e e e - =
A R iy e LR LR L e s O A
- —— — ———— e — |('.' 5 -
or e - S— i tmicaiec - =
i B g =) e T L R
= iy 992
g - DT % nhegy
5 SRS T e 00469
. z LT 7T DT T 3Wnfo0a viol

‘9e2
LT ¢
*Z9
HNOH=2L

‘00n69

‘992
(T2
tZon
¥NOK=H2

HNOK=9 Nv3d

wns

SO o ST SO g S R e
iR~ A et e R e YT T
et s i U L
S R T
114 14=Jv
6£°Ct SIHINI
b 74 ‘98T §42




- —————— e e e =
———— -y —

SR L)

D -

.. .
.
o
g
]

*294 ‘el6 *986T -
08y - Musd 'eLET
HNOH=HZ  WNOH=9 wv3d

MOY4 39VNIAV ‘ANVWWNS J30NNY

01 031no¥
1V HdVy90u0AN

e o o o o o o o
——




~

e gt

e e R T e
AR i e L
b i i T - LN
NS R ) 0t*o
. L, ot*o ~ ~ 0t‘0
i T srte T €rto
oL T sxte £1'0
oI Tt epe T 9600
. ... 9t'h ' 9%ec0
it ) 30 h1°0
e Ry at%0  htto
N Sk W MO or*o ~ 01°0
f or*o ~  01'0
... 400 10°0 "
T om0'0 £0°0

..e.
307 3uWvsy

e o

) TN e 2 Ry

e o} = LR

T w3NY 3HL ¥3A0 SIHONI €0°T MO $39 *9SES  SIVIOL Wdvwe 1INATT T © 0 T T W
‘S ‘got © ‘o2z ‘SlLh ‘080T - *I6T2 ‘os2t T i S )
ARG L 0T =D9HNN *WdVH¥9 LINN N3AID R s
000"~ o000 o00‘0 00°0 00’0 00°0 00°0 00°0 0oPe — T e
XWSY LSND  I1¥1S oI S¥¥IS  NIVYI  0Tiw WA wNWus T =t
A i viva ssO ; S e )

0%¢0 ~ ~ o1‘p 0t°o 0t°*0 0T°0 010 0T°0 01°0
0T%0" 0t*o 0t*o 0t°0 01°0 010 0T°0 ot'o i
€10 £I°0 €10 €10 £1°0 £1°0 £1°0 £1°0 -
€10 £1°0 £€1°0 £1°0 £1°0 €£1°0 £1°0 £1°0
9g‘0 9g0 9c°0 950 9g°0 %c°0 9€°0 ~  95°0
9t’0 9c'0 9¢o 9¢°0 9¢°0 9¢°0 €0 950 e
al¢o w10 L2 &4 ] a1°0 LA} "to w1°0 a1'0
a1%0 w10 L24Y ) £1'0 £1°0 £1°0 €10 £1°0
0T'o 010 010 0t°o0 01°0 0t°0 010 0t'o
ot'o 60°0 60°0 60°0 60°0 60°0 60°0 800 <
90°0 90°'0 90°0 90°0 S0°0 s0°0 c0°0 #0°0
€00 20°0 20°0 10°0 00°0 00°0 00°0 00°0
NN3LLVd d723Nd ]
) 00°0 000 00°0 (F4
Py Vo rYo wW¥0lS  dN
T, il viva d1334d
e 00s'0 00’0 os'0 00°0 on°0 1- ] i Rt
MONST  OILVM  3d4S¥L vOS¥L  dVNS v3dvl  9HNI 904AHI 7
REFER S 3 E V1iV0 HdVH90¥OAH : -
1 [ 0 0 0 (] T 3 g
INVYNI ludf 11dr 3dvi! NOJ31 dw0J1 ovis:
7 OOHL13W SIS WO¥d NIATHIN HJVHOOHOAH LINN LNdNI N
i 5 NOTLVINdWOD 340NNY V3INV-BNS 7
T2 212222 2299899988 SESSESENSES 5 sssssssesy
g 0 €
) . 1AN widor 3 /i
(] 0 0 0 0 0 0 € 0 (134
NYLISN 1¥dI  L7dT  J¥l3W NIWT MHI AVOI NIWN U¥HN BN
NOTiIVIT41934S 80F°
ONIINOY NDO0T4 4wd 40 4TVH 3ND
) 2 ONV T SWvn INVY JdWVYMS ¥V3E8
31V1S A3SYIr M3IN = NNTLII4SNT A133VS WyO
= o . 598808 sssssteRRRe
/

€46T NVM 031V0o NOISWIA T-33M
cstssessee s*Ssesen e




—

e @
; .
/
|
|
|

o @
|
]
}
i
|
|

L}
.
|
i
'
|
|
!
|
|
1
|
|
{

N
-

L4

-

w

)

-

o

i S Se o S T = ‘niE 010

L4 e e MRS v T ‘oLS ot
il | s A R F ‘196 ot

B o AN % ISR © Ny T vgeg 0t°0

| P R Ry ik T o T ] +29¢ 01°0
Ll s ) BRI EN S 1. ‘9SS 0t'o

OF L e T R e : *256 ot°o

IS B R e ‘00¢ 6n*o

| et e o el el PR BN Y L ‘LQ6 6a°0

e NN L S ol e ‘oLe €0°0
) ‘hnh 600

- ot I e A S BT o sl - '20h 60°0

O et s % RN S 3 sgLe 80°0

e P O o 3 g *h2g 900

M S T e e 1 L0€ 900

e - - ey e i ‘602 9n'p
K s T i o) LAt ; '692 s0°'0

I Sy . i a T #0°0

LA e 5. e = ‘191 "0'9

e N ; T ‘a2t £0°0
i Y : o ‘99 0'0

SRR 3 T , B ® dW0d I3

S e o it ==l

«1°0
«1°0
*1°0
210
n10
§1°0
£1°0
€10
£€1e0
£€1°0
0t°0
0tT°0
ot*o0
010
01°0
010
0t°*0
0t°0
0tT°0
ot*0
ot*o
010
et*0
60°0
60°0
60°0
60°0
€0°0
60°0
80°0
L0°0
L0°0
90°0
90°0
90°0
90°0
§0°0
§0°0
go0*0
w00
200
£0°0
g£0°0
00
20°0
10°0
00°0
0o0°*o0
00°0
000
Nlwy

N4 00T N34=40-0ON3

¢ 2 - ; 00°T =yOIL1Y 00°0 *NSINB

viv0 NOTSS3J3Y

WM IINOrO0N

wI)

00‘'o

=Dl¥1S




e Y

—————_

‘29%
‘698
1
‘c19
‘o099
LT
1 ¢ 8
"1t
- LT
g Lt
) etl
LTl
»3Td
Lt
LV 7%
it
et ) 1
‘ot
‘a2l
‘asd
‘eSL
‘e0®
‘et6
911
‘2991
‘er6t
‘os6t
*as61
‘eset
‘oLet
‘g6et
*aa02
1 A¢4
‘682
‘6612
‘enbT
‘66l
LT
‘2061
‘eet
‘061
‘1461
L 78
‘e1st
‘on0t
‘oid
‘oLl
‘99l
*¢9l
‘29l
‘29
‘o9l
‘el
‘96l
‘aGl
418

030
ot‘e
ot‘e
ot‘o
ot‘e
otr*o
£1°0
£1°0
£1'0
£1'0
€T’
€10
£1°0
£1°0
€10
€10
€10
£1°0
f1'0
£1'0
€10
ft'o
fr'o0
£1°'0
£1'0
£1'0
9¢‘0
9c°0
%c‘0
9¢°'0
I
LIS ]
ec‘o
L1 ]
9¢°0
950
LI ]
sf‘o
9¢‘o
9¢‘o
9¢‘o
9¢'0
9c'o
9¢‘'eo
S¢‘e
9¢°‘0
at‘e
(R84 ]
at'd
*1'0
(284}
*t'0
at'o
LA ]
st'o
1o

e i
- 2 e i = ~




SL AR,
'Oce  'ag? ‘0gz 2 ‘gee
*691 ‘291 ‘geY ‘ont 13
-n' -ﬂN = oh .o -G

A 06°0 18 0317411NW JJONNY

‘Ses : ‘g6t ‘Set

SEoL e el i s€'ot scot (Y0

o o SO o ‘Enice P 13 ) ‘oY ‘L6l

SRR e _ 3WNT0A V104 MNOM=2L HNOH="2 ¥NOH=9

= e SRS N % X *geLSE T9°.T T9°LT WNS
: e A 5 : A, ) 00'o 00°0 (194
et =y Lp o8 = Y ‘o 0o*o 00°0 (14
L - Te oy il R 9 ] _ ‘o 00°0 00°0 ot
=0 R o L ¥ ‘o 00°0 00°0 Lat
- RN . ‘o 00'0 00°0 91
= s B i s ) B ‘0 00°0 00°0 Set
. Y S S a ey s ‘o 00°0 00°0 L)
ST S SO S i + ‘o 00°0 00°0 €8T
RN o e 5 N s . ‘o 00‘o 00°0 Zat
= SEPL S AR _ & ‘0 090°0 00°0 Tatl
e " TR i ek ‘9 0o‘s ©00°0 O&%
o T i L i Y IR A - e pea *0 00°'0 00°0 (334
e el E ‘0 0o‘o 000 st
—i e ey : _ o ‘0 00‘0 00°0 81
ST Sl 5 T L R e ) ‘0 00‘0 00°0 9%t
= I ] } g ‘o 00°0 00°*0  SET
Y 0 i ‘0 00‘0 00°0  Mil
e R A ’ i ) %0 00‘o 000 £€T
ol e T i ‘o 00'o 00°0 1134
ad = . 2 ) ‘0 00'0 00°0 5y
2 e : ¥ ‘0 00'6 00°0 OS%
oo Sk el K E ‘0 00°'0 00°0 621
= PRA g = Rt 5 v ‘e oo‘e 00*0  ®2%
SRSl N e i o IR Seils 2 00'0 00°0 L2t
R S . 3 ‘9t 00°0 00°0  92%
. e = R R N b £ ] co‘o 00°0 szt
e, ’ ‘06 0o0'o 000 LT41
E PRl ol S 7 R R ‘g0z co*s 00°0  €2%
Py S BT S : ‘Lz 00‘0 000 22T
. e Gy SR ‘186 oo's 00°0  T2%
ST e - s *LSS 0t1'o 0t1°0 o2t
S IR X ELs - * LSS ot'o 0t°0 61t
1 B e _ *L8S 0t'o 0T°0 ety
5 L g = ] * LSS 0t'o 0tT*0 L%
- W75 " ‘LSS ot'o 0t°*o sty
i PIEYS N SN ; *L8S 0t'o 0T*0  SIT
s S RS K ‘LSS 0t'o 0T*0 (34
- . . i : ‘LGS ot*o 0t*0 &It
& BTl * 168 ot*o Ot*0 21%
My 0 ) 'L86 o0t's OotT°*p I
; 5 *iS8 0t*o O01°*0 OIT
Ll , . g } *LSS 0t'o 0T*0 60T
a3 geaberd ol k ) W * LSS 0t'o 0t*o g0t
. i ¥ o = ‘658 01‘o 0t°*0 Loy




e

A R A T = = - e = Tl ] r
e e e et s e —— 5 e Fi-_ -
S e LT TN . e U ) i T leert ‘go6 9T TR 5 -
S S TR . ‘¢ 13 ‘£06 st . ‘ 5
L R R i ) ‘2 ‘ozt ‘Zos »t s S ¥ ;
Lo UL L T SO ‘T *att ‘106 (3 E=——— = = 5 S———
e S o e L M (i) ‘00t ‘106 21 e
Ao IR SRS R e e R N ! 2§ ‘e ‘toe 43 T : -
S DS P T y ‘0 ‘1L ‘ooé 1) S : - =g
e WO T Y = ‘0 '26 ‘006 e - X i ; i
e 70 ‘se ‘006 ) i s
e A e e i .0 ‘st ‘006 L - -
o = s PE TR ) i’ ‘0 ‘e ‘006 9 3 -
] ST, S e ol it ‘0 ‘0 ‘006 S
IS Ty W ‘o ‘0 ‘006 "
e T E ‘0 ‘0 ‘006 £ >
= SR S ‘0 ‘0 ‘006 2
el T L ) ) a '0 *0 ‘006 1
hlee o e e - 1IN0 403 NI 9AV ¥01S d03 3WIL
__ _ _ ___ ‘oose ‘0SS5 ‘6.9 016 ‘012 ‘06T 'SET ‘06 on ‘0 =M0141n0
e _ . ‘oser ‘g1 ‘oSt *0901 *gr0t ‘000t ‘966 ‘096 ‘006 ‘006 =39vN0.1$
e S S < ‘1. 000°0 0000 000°‘0 O 0 0
2t R i i VOIS NSl x ¥MSWY  9V) 04SN SdISN
e I B =ity 0 1 00°0 000°0 0°0 5
BRI T ) i _ __ 3wvsl s3¥1 AV §s073  Sso07®
= =i ~JELER b e viva 9NT1LNOW
e L e e B ST S ] 0 02 0 0 4 T 3
- el e e xS § 3WYNT 1ydf 11er 34vit NOIJ3I dW0d1 ovisi
S VY e i ) 2 ONY I SWv0 dWVeS Ny38 NNHL HAVHOOBOAH 31N0W
< AT I L S i i X SNTLINOY HdVHOIO0NOAH
Sk y., .nl.xl e sssssssess sesssgnees ssesssss
A e ey ‘L6t ‘L6t ‘6T 14=9v
L - i SN 126 2% 12% 126 5 S3HINI
BN L= i et ‘ZTleLw ‘et1e ‘et¢ *96¢ *69TT s42
N e R e T 3WNT0A ViO0L ¥NOH=2L HNOH=HZ ¥NOH-9 V34
e g 0 ) L) 0 ) ‘0 ‘0
o F . S *0 ‘0 ‘0 ) 0 0 0
: e T . ‘e ‘6 ‘0z ‘gn Yot ‘ou2
=l ‘elz T L2 ‘oL ‘eL2 ‘9L ‘8Lz ‘oLz o2
s K 7% ] ‘9L ‘6L ‘102 ‘w02 ‘162 *L08 133
‘ese T T 'esg ‘ese ‘9SS ‘et ‘esg *est Ty
. ‘ese ‘29¢ *L9% ‘eLs 1L ‘6Sh ‘ges ‘aib ‘
S, 'sle ‘6L6 10 ‘966 *2z0t *zeot ‘68Tt ‘b
v ‘ale T 'lue ‘996 TS 3 *eLe *eSL
N 2 ‘et ‘2og il ‘tog ‘oo ‘6LE ‘oLt
. . eue ‘ZLie ‘oLE ‘L8 ‘29 11 ‘eeg ‘60l
M g RS 1 ‘o2 ‘202 ‘1oz ‘6L ‘e *wiz ‘692




-~

/ AD=AD60 012

UNCLASSIFIED

HARRIS ECI ASSOCIATES WOODBRIDGE NJ

NATIONAL DAM SAFETY PROGRAM.
AUG 78 R GERSHOWITZ

F/6 13/
BEAR SWAMP LAKE DAM NUMBER 1 (NJOO--ET:(U!

DACW61=78=C=012¢4




9 6 .0 o »

e ey e s ) ki b | = - - — v]..ul\’ru% 5 - ot e e e e —_— - ———
i - . w B ) gl
: S ceteo e LR R S e SR = = = -~ e i e ——
R et i - S T e i gt sl
wh vt 8 ¢ . - . v pr i,
R e e e T e e s e - i v N I ] e e g g M e S el
e Josen R T = 2
R e s LT e

.‘.q:....;,..‘fw.. = T R T L S Y T el BT T, A i e
o) RO R TN WU SO . NGRS RN . SR el L S SRS S 5 e
'l ‘at6” ) A PR T S

T o RS . k. R R
s A ‘ap & 6% T ST e e e R R R

e R g SN L 9 B ot i e et oo b, Aot =
.1 ] *09%6 2k

R T DRI S e s o D ~ T el 6  ‘ee6 P s e i TG TG e

L e R AR P R DL A TSR w06 ‘eeé BRI R L e

|

A R L T i S R ‘99 = ~ 610 ‘ted S e Rk e T R Ty
S e Sl e 2 109 *9cé g9 — - — - ——————— e — =
. e N L ‘e ‘agh ‘56 29 . - e
Senesu] DML SO L SRR L PRy & ‘LS ‘gee | ‘ecé 19 e S e g
o TG A O SRS 0 e ‘ss X1 266 09 - e =5 i A
R RO ST TN e S R TR R ‘e R { [ ‘teé s == e e
A e R I e o E S ‘2 *20¢ ‘06 " R T A
BRI BN A S LA {1 ‘tog ‘9e6 s % - e
R N R R PO I ) v00¢ Unb % =5 i
B e O T N S I S ‘Le ‘6LE ‘906 (13 T N
RSO, SR T WO N VO WL L S ‘Se ‘oLt ‘aeé L] = g b 3
e ‘o ‘e _'Ee6 (3] s SRS i -
o e e D PR R e RS e e e i 2 T ‘Teb 113 RO AL
S et N O T R R I A ‘o0e 'Sl ‘0ne 1S & B i AR e
B R T N o e ‘et ‘ale ‘ese (1
WeE e 5 i ‘is *eL8 ‘ig6 L e C R
- o s e I A L SOt T TS el °9 __o'ue ‘9c6 " i i AN ik
T AN Sl DA A i £ 'sE XT3 313 ' £y R
1 (1% 13 ‘geé ”" 7 e e L ey

N L N N SN U B 201 RN PP e *96E ‘2¢6 33
.DQ -~ — -+ - — — ———

‘ot ‘océ (1]
e r22e ‘626 ey T

FRRIE i ISk L D o e D e SRR ‘962 ‘26 2y - i A A bt e
DS N IS, Ml e e O R e T ‘L2 902 ‘L26 ™ L N T
S R I R R e ‘92 ‘902 *9zé o ~ R N P TR e =

e i et b e, e O T el S B ‘s ‘a2 ‘gz (13
S el e i R () T ‘azé o e - — :
S . B O L e R g2 ‘192 °s26 s : = —_———— e ———— -
ST R S S NN R T R g _'w ‘082 26 "€ % R SRR 3
3 : S o ‘02 9Lz ‘026 (13 R LN
) ‘6t *9L2 ‘61é [ 2 s

R O e T Y T e e R i L i e = : . i T
TN e O O S T | S e ”..“ s R ““ o e 3 I S
ke ’ T ”né 5 TR =
SERAE Lo e ne gt b o o ggrieegi T A AR QY. w9z ‘516 K - : , R e
IR T L R D oy *092 0 i i T SE
e N R e e ‘962 ‘£T6 0”2 - = o i
BRI L e Ly S L DA e 'z '262 216 't : kY &
T o N T e G e o S T Tty ‘L0 ‘116 ” il
R e A e e s PR ) '6c2 ‘06 s3 5 3 g
R AR O P b e SRR L T T o = % =
= R e e 9 sty ‘006 1 B =
S N )] TR 1 ‘a6t *L06 3] g -
R T AT e R S e IS ‘a0t *L06 034 T S y
G RN g o R ik 9 S 73 T 's06 0 T kK &

P T e PR A L SO et ‘606 - 6% -
e : WG : ¥ T T eset ‘406 gy el
T S e e b S T TN SRS T A e R e e o T : -




v e — ] 2
( - AvlllﬂWlilillvllw.
R LA ...1 AR { R
. . ..., Feet, 5 il.‘l‘.‘?'; S ..“. il
I e e e e e e O
B i RS e e L Ik
wleaa=lTe Lk S e Sl et <SR R DI T SR TEn 41

-~
r

-

e e ———— - e
-—— e g —

—— -

-—— g

——r— —

» - P ae

[

T i SN e (T

—————

‘

R e e

»
7 i
. .
e e e e S R
T e e e et WS Iy b el e s AL e ¥
— - =t et = =
— e S Lt
e e s
1 e R B SRR
S S e it
e S =
- et A L R Sl — e
:
¢
s e e s e e e e il
7 T
& e e e e e - - —
] : <
et S s e et o o -
. -
= 1 ST o = s
& e - - - -

———— e ——————

‘T
‘69T

‘2t
‘a0t

© %0t

*log
‘ote
‘2te
‘a1t
‘L1e
*o2t

Toezee

‘92¢e
‘628
‘tes
‘les
*Tat
‘St
‘6ot
*oct
‘st
‘09¢
‘to¢
‘19¢
*t9¢
‘29t
‘29¢
*2e¢
*29¢
‘get
‘st
‘sot
‘oot
‘heg
‘St
1l
‘St
‘oot
‘29
‘Lot
‘9t
*02¢
‘oL
‘622
‘god
*26t
‘1ot
‘oLt
‘oss
‘Int
‘ezt

oy

eett

‘9
‘et

‘el

T —

‘a3
‘oLz
‘oL
‘el
‘oL
M 7% ]
‘e
‘o2
‘o
‘oL
‘wuz
‘oLz
M 734
‘sl
‘el
‘o082
*zee
‘s
‘662
‘see
114
‘et
‘ecs
‘956
‘ecs
‘et
‘ess
‘ot
‘ese
‘eSS
‘ece
‘o6
‘est
‘09¢
a9t
NI
‘26
*26h
i
‘0L
‘206
‘sLe
‘ale
‘oLe
‘20
‘166
M1 1)1
260t
133

b .

SRR L) ﬂ.lWMw.rm.:r o e

‘ot0T
610T
*610% -
‘020t
*t20% -
‘2201
‘geot
‘g20t
*geot
‘ga0t
‘gzot
4201
*a20%
‘a0t
‘4208
*420T
*szot
‘az20t
‘g20t
*g20t

S Sy

-

S S

L) S o e e

3t

4

»

— ——— e — -

S —

% P AT

- ——— ——— = —

J |

e
RS, 2 B S m
S o 0508 w
=
: 2



™

i .!,...Mm T - L -
e —— ey e e o S —— - s - [ i | 8\ o0l Y o I — e S R s e o

e e e e T e ol - &
- ..'.|.a||ll..(.dl.....ri.\’l.|o,0. —— e e e e = - - — - = S o s <=l
.vl.:.v».h»:.:flil]!llpli!l;y!.t|1|zll e e e
S o e U et e Tl SO NG T e e D e e TR £ U P
B e P e g W T P T e TN Seton o RESRONSA R N A [ L S iy e =
= = P A T S S N S S U, R bt S I R T ey
R S e e R I W S Vi Blie i O R AE IR S i e S T ey [ L
SRS S e SRR O T R D R 2 FalchaeL s L B e I S P e ) »
o I A 1 T Gy . Y ‘96 ‘96 *s6 14+3v B,
SRl T R e L S T SR T 2R 26 6h°h S3ININI
e ey s e EGEEE ‘st ‘cet ‘g6t ‘S9E s 9 i
R R O Y e JWN0A VL0L  YWNOM=ZL  NNOM=H2  ¥NOH=9 NV3d g b
T R G T SRR = o tees? wns - 3 phindd o
S T e R PN T geY 0 *100% PRR T T e N
R T TR T, R s G LR ‘L6t ‘0 *2007 6t S I
TN G VA T LI e L T T vegt ‘0 x *200% (131 5
TR e A iR R e e ‘1ot ‘0 *g00T VL) S g i R
e e T L T AT ) SR *%001 L1 e =
A R S R Y T e A i M ‘99t ‘0 *n007% (1) g
RS N T e W Py el ‘99t '0 *g00t L1) e i 2
A e R i Ay *TLY ) ‘900t (1) 7
A T N L R R ‘gLt ‘0 : *lo0t et -
N TR T TR § T i ‘et 0 - ‘100t ™y o
B T e R R | ). (1] *ga0t ) (R o =
L R e R Pk R T R *09t 1) *600% 68T - e 3
R R T T T L RS R - ‘sot ‘0 ‘600t (13 = a
g RS T RO S - ‘gt 0 ‘ot0t 13 4 PR P B et
i R N T T R R O . *p 5 *y10% (13 R B .
A T T SRR e O R G = ‘Tt ‘0 ¥ *2t0t 113 S e S e iy
- e e N G AT 5 ‘set ‘0 ‘stot oft o =
T A A o RS i L T3 ‘0 ‘gtot (131 i = -
RN I R R A TG R T ‘66t ‘0 ‘htot - 113 = E - i
T R TR N e A R ) 5 ‘08 0 ‘grot 38 e -
e e e e R s s ‘02 ‘0 *9tot (131 % N
= L e e R IR T A R e N ‘Lo ‘0 ‘i30y - (144 = = . S
FERE SRR TR S NS S S TR SO S R AR & e et 2 e -
- o o s i . il s




5 5 K Rl o e e A g S SN A O R M e i i3 = ..
= 3 0, e R B el e R 20, RN S L NG SRR G e e Y,
Ah e s CoE T e e s _ paut e~ e o ] T et et
AN VS T A P R AR i T = 3 N A R e T

I T S SRR SR wio - 5 % l e = =% ot
e T AT - - Mil *gel 131 b 4 T e 04 Q31n0N
e P o f e e e (= ‘61t b34 T 60Tt .n CEh 1V HJVY90NOAH o

g = B gk e i _ T V3W¥Y " uNOHeZL  WNOH-Z  uNOW-? w¥3d

W NS A e A B ROT4 J9VHIAV *ANVNWNS J4ONNY T e N 3 g

-

B h e e e —

..:QrV»
— . ¥




Lo e RN 8 T TR R 1 e e s e e e S
lllb—l.).?l.ll‘.i'..lu.'lll.l' —— e e e——— e ———— e = S —_— - e — - e e e e ——t gt m— ..!:..I ot

4.&“4#‘1‘".’..1‘."' — e e B e L S L = S e TE e ot 3 o et i e S, A —— e e S (o e S

T S SO e B e N S L e O WEVOLSNIANON, T e TR T, ek e e B
it .f..\lfll.l.o.l'lt.ftl".—l ) i 0 [ h Bie o EE A SR v ol e
S R L e e e IWVNT_ LNeh . 10ar 34viI  NOIIT  dWODTI  Bwisy - T 7 T T

TITTTTOTTITT T T 7 ONY TUSWvo dwwas wv3e Nuia wdvwOOMOAW Junow Tt T Tt T T T T

SN DR e SR W <o T LB e YTy o ONTLINOW HAWNOONOAH ~~ 7 T "I T - TS T

3 -...ulll:ﬂuiu-la T sssssessss sesssavess sssssenens S sssssassss -o‘oooomcm.\ﬂ ] 5

L R T T S e s e S SRR R A R ‘G656 T T9LT T9°LT WNS N o L TN

e e e L e e e e T ) ) 8 dW0d $Ix3_ NIv¥  3NIL 7 : T e S s

DA b B T R S i : ] M074 001¥W3d=30-0ON3

T T T T T T T o0°T mMOIiy  00°0  =NS>w®  00°0  =oluis ) oS

VST - S SN T e R viva NOTSS3IIN E Y =

00°0 000 00°0 00°0 00°0 00°0 000 00°0 co‘o 0c0°‘0

TR P T Wliy XHSIY  WUSND §AS  vorgw  s¥¥as  NIved  0Iuy wn1Yd wwuls 3 2 :
AR e e LY =T S I e e, vivn SS01 ik ) hy Lok L
e o T BT T T GAERE 0008 08t - D050 - NONTDT. T e 0 - s
BN i3 _ W07 3WVST  MONST  OILVM  3dSHI  vAS¥y  dVNS LELLOSE L) S 90ANI 7 i
o M N AN T R e = B et ViVO HAVNOOHOAH R i i N
SRR R e S ettt s 0 0 ] 0 0 3 Su Tl S
T T S JWYNT  1udP 1148 34vi1  NOJ31  dWOIT  Bvis] S
R IR o S L QOMA3IN SIS wOMI NIATHIN HdvyOONOAH LINN INGNT 3 Ty e NS
e SRR L e e e B NOTLViNdWOd J4ONNY V3IYY-8NS§ s, ST e Koo P4 s
T DI T T T esssssssss T assssssess ssssasesss ssssesssee T ssesssssss "
a2 R R B 0 ¢ R e ey
s - P et TR = RN widor s 2y
ST R T AN PR TR R R 0 0 0 [] 0 £ 0~ ogt X )
T T T T T T T T UNVASN 1udT ATdT J¥i3W NIWT MHE AVOD O NIWN WHN BN T =5
SIS P e T e S s DGR o ) NOTLIVIT 413348 8O0 = o
i SIS e R i SNILNON 00074 JWd 40 INIJW3d e
- %3 RO TR T SO y - T OGNV T SWVQ INVY duVAS ¥v3ig A e L Mt i 1 is
N e e PR RN oW fox ek e i 31ViS A3SW3Ir PIN - NOT1IISSNT A133VS WO : 5
i v L = K 9SS EETECIENB SRS RROESS
ST e S s 3 » ] 7 iy i EL46T NVF QILVQ NOISH3IA T-3WM
ER s g wg v i, it . - A § ¥ gLl . . » *sesssessstesnensssesteceRe

~




~ ad T ——— —
———————
s i —— S il A ol
— e —— e aierane e
3 L E T A AT S R e P
o ,ll‘l” _ sessssssss - ssssesvese
‘00e® ~  °0GsS ¥4 14 ‘0t6
i "06ET  ~ °CH2T - cocTr ‘090t
= A I te 000°0
R - vuois  ¥S1
L T 7 o

INVSE

‘012
*9t0t

000°n
X

t
s3u1

‘oSt
‘ooot

000°0
WusuV

000
aAv

*SEt
o 1]

0
L1 A

0000
ss0M

e it i _——— — ——————— —

*06 oy
006 ‘on "
° °
0iSN  Sdisw
00
ss0ve

- 'e =R0V4IN0
‘006 =39vu04S

————————- e A g ————

s S—————




T =wmere e e e e e - —
R i U R e - - --
ey TR e O SR e o R et SN B 0L M O e~ =~ \... T - o St e B e e
e R L R e e rlnﬂh.u,f_.u. T S S N B RIS
e ——————— - — e e -—— -——— — e e e e s R
e e e e i e AR
- - .y % - SUSNERSS—, i - - —_——— NI e - e - e i S i ——_ ————————— S castl igmne
- - o o e wadgpe s - o —— oS o - - SENES E - . S— . ——— o ——— — -
IR0 TS Iy W e o ST S e o o e S e
i v - — —— i = - = Vit & PCN i o i i Si— i S ppnii
T s Ay 06°0 ‘6L St 'se *95t T 01 033no¥ - 4
i & 06°0 ‘L2 ‘Lz ‘iz '600 T 1V HAVUSONOAN
i 13 B gy ¥NOH=BL  ¥NOW=%T  wNOW=9 wv¥3d
e i Sy mOT4 I9vHIAV ‘AwvewnS 3I3IONNY )

I 1 et S g e e




RESERVOIR
DRAWDOWN

COMPUTATIONS

BEAR SWAMP #1 & #2

U —
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tc-e ENGINEERING CONSULTANTS, INC.

! DAm JAFETY ITNSPECTION ~ NEw) JERTEY (.”d’z) SHEET NO. /

GE, e d JoB No. LM -2l /
8  RESER voiR RAwW LDown) STUYY py /724 DATE 2Z2-78

OF

a) )/sctARGE VS. VEAD
Q= 0.9 A VZEH = 1200 BEpr swamr ®
Q= 0.572 A :J/l = .6/ Uy  GEM SwAMP T2

SEE  NOTES FOR QuTLET RATING CURVES

b) JSTronAGE VS HEAD
ASSUME A STRAIGHT LInE RELA TI0ASHIP,

FROM PORMAL WATER SURFACE vVoluméE
Yo ZPERO veolume AT PERO HEAD

ELEV WEARD STORA OE

rr) 7 Ac -FT)
NS, 88s /6.7 Yoo

768,33 o o

265 4

GLEWAT 10,

- Vol =(ELe7 ~648.33) H

o mNImum DAAWOLWN HEAD = 2
558.33

o 230 Sow 750 JeeD
JTorAGe [Ac- FT)

C)  INFLOW] DANNAGE AREA = ©O-Y T4 A

TNFLow = Rers/sa, mi. X 0.9 38, m = O 8 cr;s,

- S ——— — — . — e ————————— A




ECi-a ENGINEERING CONSULTANTS, INC.

DAM_SAFETY INSemCTEn / NEW TEREY (STATE) sueer vo. | oF
. RBeAR SwAMP LARE DAM T4 on o i2M-0ay

...... OUTILET _._RA':&SQ__C&R.NE___._ sy MAS  pare S l H_l_'“
e
?MML SN}MA- \.w}\sia 'DM %y 1 '
QM TLET RN‘C\NGJ c,um;g! |
L B ! |
I 1
asty | 0 e
| | w®
l l}
T I ]
| |
l i
|
| )
14 |
Ly |
T
| - =1 : ‘ ‘

Note : ,mx, Xk dw,\%.numg, lamd. swverk
. ! L ;e,\wu.%-\.m aaq a»wm“ RTS,
et ey

i Ackual | Shrrumaions dnd gley

} } O (HSRRERE: IO GECC : AR AR RN, R TR (RS
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e ENGINEERING CONSULTANTS, INC. ]
DAM. SAFETY INSPECTIAN/ New TERiE) (GTAT®) sueer vo. 2or |
_REAR SWAMP LAXKE DAMML 0000 o8 no N2W-0OL
: ._QALMI_W__* BY __M.&'}_ DATEﬁ.{ﬁm
..3_,9_2;@ oo\$ %ﬂ ca4,4 | |
B | BA'Z_ | :
* i
°°4'4'P‘5° : J
[:O'S-\- L \3’( ) ) 8 "“] | i
| v | i
= [o-s+0xc,o+3’5q>*]—— | g
! ! ! : ! ‘
' fv : | ! :
s 5'40—\%: | l | | |
V= Q43 Vzqy r | | |
| |
‘ | |
! ! ; ;
Co | - =
Q= 043 AV2zgW | |
; i i {
{ | é
| | | T
| | | SREaEde
| | ? -4
f | | ‘ | | - : |
:' | ' i -
| | - | |
L . | L e bl At
| | | | | we
P | | i =5
- S T T




ECl-4

ENGINEERING CONSULTANTS, INC.

LAM SAFETY ZNIPECTIonN ~ VEW TERSEY STATE gueer no. . 3. oF .

 KEAR swAmP. LAWE _LAm ¥ soB No. L2207
DOUT LET RATING CURVE ey KB _ pare2-2078
.l —
RESERVOIR A EAD D1 5¢ ARG E
Pool H @ = 0434/ REMARKS
ELEVATION|  (1T)
(FT) = 1,30V
87/, 33 o o
&2, 33 / /.20
£723. 33 2 /70
879, 33 3 2,08
£75.33 4 2 40
€% 23 5 <. 68
£772.33 é 297
57833 2 347
8313 7 7.0
¥80. 33 7 J.é0
581, 33 /0 3.77
862.33 )/ 3,98
863. 13 /2 4,/
885.60 /3.67 4 97 SPrilwAy CcREST €L,

28




EC

. ENGINEERING CONSULTANTS, INC.

AWM. SAFETY INSPECTMWN /New TReeIGAT® sneer no. 1 or

_BEAR SWAMP LAKE DA AR __Joe No. \RM=~06L |
 QUILET RATING CORVE e sy_MAD om&l\lﬂ&_
BEAR SWANE LAXKE DM *g. RE f
I B Ty | |
,'(:)\)T\-E'T_&'B’}'T\“ C.nm)E’ ! |
' | | B ‘ |
I u ! f = | I
‘ G233 | :
—E_22% Kl z—:}‘.‘a‘a i ! | |
f 2 , ‘; A ; ‘
=1 ! } f

* ' {
| bk sl e &
, ' b LS ]

‘g”, . | Toeteth { l\:’ :

YR I Y ]
%9 M'."If r‘

. 3*
~ e

WEVEATSREE ' AREENNE ;... 21
» . '$IOALB7 T res et e Z
Note. AN Awe A\wmﬁo‘,ms Q.'Yq, ast\u*-naa '

ckmwvns\pw M{fw\az, &v»tf&lafs M

| f L] f |
OMM‘T%Ms AN b . f
Assume (Ke = o-F \<w..w4. &\ @“‘a W

= QO Too@s %A g,mr\pkc. kupukomer
| : ;%— = Q'?OOES!%. —f‘ ‘O 6‘586"1*

| | - ‘M
H = Cm»KN r%.\.g%' T f-- EERE
| = (_Cb S+o \b,\. esS*xm*xb
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ENGINEERING CONSULTANTS, INC.

VAV SAFETS INQ@&Q%#AM)M, SHEET NO. &= OF

PEAR SWAMP \AMG DAMRZ2. o8 no. M2V -00L

R e ———

QUTLET RATING CcLRVE s MAe a3/l

, s s et e R i s
2V =[0"B72VYZYH Leppaw ]
t.&40.572%: i T ]
T OTES e | BT |
870'33 | 86323| | 3.4/ i ARER |
8703 das| . 2 | sy | e_mmr+m1
87223 | 8933 3 6.25 ] e
87332 | 863 4 2,22 ‘ - ? RS f
e7en| o] S | e | | | |
87533 | B6933| ¢ 6.6y | ’
87<23 | 8| 7 285 1| e
87723 86Y33| 8 /0,2/ ; :
B87633| 833 9 /0,63 | | | | |
87923 | 8C933| Vo wora |l 1
80023 | Be9as| 11 J) 9

| 88138 [ Ay 12 /2,51 i 5
88233 | ‘Bevm| 1y /3,02 | |
28333 sedas| 14 13,51 ; 0 |
885 | dovml 186 | a2y | v AT i |

; — — |



tci-4 HAN(GGLINANUINING CONDULLANLDS, LINC.

__DAM SAFETY T SFPECT/en -~ NEW TERSEY (STAYE dgneer no. & oF

_BEAR _swamp L0Am ¥/ a0 "2 Jos No. /2 ,
» ComBINED QUTLE] RASING <curyl oy 48 oare F20-28

BEAR : OAm "/ 0Am” 2 omanEs

Swan/ OuTLET OuUrler OUTLETS REMARNK S
LAKE DISUHAREE  D)SCNARSE D1 T<HNREE

ELEVAT/on (cFs) (<cFs) CCFS)
CFr)
820,33 -~ 3 6/ F¢/
87/. 33 o S/ 5./

72,53 /20 é.25 /.45

§73. 33 /7€ 7,22 #,92
£79.33 2.08 6.07 /0,15
875.33 2 Y0 8.8y /29

| @76 73 2.48 9,58 /2,23

877 33 o M /0,2 13108
826,33 1,7 /0. 93 /Y e0
#7933 737 VRLS /9,81
880.33 3.é0 M. 97 /5,87
68/ 33 379 /2,5) /é, 30

£82.33 7,98 /3.02 /00

£83.33 Y16 /3.5 /17, €7

P€5. 00 999 /9 29 /8,73 ThUNAY <REsY £L.
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FLOOD ROUTING STUDY
EREEERRE R Kk K

PAGE 1

§ BEAr SWAMP LAKE DAM 1 AND DAM 2 ORAWDOWN STUDY (DA = 0.4 SQ@. MI,)

MAXIMUM OPERATION LEVEL AT ELEV 485.00 FT (FROM OPERATI!
MINIMUM OPERATION LEVEL AT ELEV 470.33 FT

ROUTING STARTS AT ELEv 485.00 FT, ENDS AT ELEV 470,33 FT

MAIN OVERFLOW OUTLET
TIMg AVG INFLOW  RESERVOIR EL  SPILLWAY SPILLWAY .
DISCHARGE DISCHARGE UISCHARGE
DAY  HK CFS Fr CFS CFs CFS
0 6 485,00
0 6 % 484,82 0. 0o 19,
0 12 M 484,64 0. 0. 19,
0 1c i 484,47 0. 0. 18,
1 0 i 484,29 0. 0o 18,
1 6 " 484,11 0. 0. 18,
1 12 s 483,94 0. 0. 18,
1 18 ! 483,77 0. 0 18,
2 0 = 483,60 0. 0. 18,
2 6 i 483,42 0. 0. 18,
2 12 G 483,25 0. 0. 18,
2 18 o 483,09 0. 0. 18,
3 c G 482,92 0. 0. 17,
g . 482,75 0. 0. 17,
3 12 s 482,59 0. 0o 57
5 18 4 482,42 0. 0, 17.
“ 0 o 482,26 0. 0. 17,
4 6 . 482,10 0. 0o 17,




FLOOD ROUTING STUDY
ITITTI IS P S LY T

PAGE 2
@ MAIN OVERFLOW OUTLET
TIMg AVG,INFLOW  RCSERVOIR CL  SPILLWAY SPILLWAY
01SCHARGE DISCHARGE ~ OISCHAKGE
DAY HR CFS FT CFS CFs CFS
0o
“ 12 481,94 0. 0. 17,
4 18 i 481,78 0. 0o 17,
5 0 ¢ 481,62 0. O 17,
5 6 o 481,46 0. 0o 16,
5 12 45 481,30 0. 0. 16,
5 18 i 481,15 0. 0. 16,
6 v 4 460.99 0. 0. 16,
6 6 5, 40y, 84 0. 0 16,
6 12 W 480.69 0. 0. 16,
6 18 i 480,53 0. 0. 16,
7 0 5 480,38 0. 0. 16,
7 6 = 480,23 0. 0. 15.
7 12 T 480.09 0o 0. 15,
7 10 % 479,94 0. 0e 15,
8 0 > 479,79 0. 0 15,
8 6 o 479.65 0. 0. 15,
8 12 % 479,50 0, 0. 15,
8 18 o 479,36 0, 0. 15,
9 0 s 479,22 0. 0. 15,
9 6 - 479,08 0. 0. 15,
3 12 . 478,94 0. 0 14,
9 18 i 478,80 0. 0. 14,
1. 0 o 476,66 0. 0. 14,
e —
i (=R,




FLOOp ROUTING STUDY
SREEEEEEE S SR KRR K

PAGE 3
MAIN OVCRFLOW OUTLET
TIMg AVG,INFLOW RESERVOIR CL  SPILLWAY SPILLWAY
DISCHARGE D1SCHARGE ~—~ DISCHARGE
DAY  HR CFS Fr CFS CF3 CFS
0, |
10 6 478.52 0. 0. 14,
10 12 o 478,39 0. 0o 14,
10 18 e 478,25 0. 0. 14,
11 0 % 478,12 0. 0. 14,
11 6 o 477.99 0, 0. 14,
11 12 o 477,86 0. 0. 14,
11 18 . 477,73 0. 0. 13,
12 0 . 477,60 0. Ue 13,
12 6 u' 077,47 0, 0. 13,
12 12 b 477,34 0. 0 13,
12 18 5 477,22 0. 0. 13,
13 0 o 477,09 0. U 13,
13 6 . 476,97 0. 0. 13,
13 12 i 476.85 0. 0. 13,
13 18 i 476,73 0. 0. 13,
14 0 o 476,61 0. 0. 12,
14 [ o 476,49 0, 0. 12,
14 12 ' 476,37 0. 0. 12,
14 18 = 476,25 0. 0. 12,
15 0 s 476,13 (V] 0 12,
15 6 e 476,02 0. 0. 12,
15 12 e ' 475,90 0. 0. 12,
( 0,

A5 18 475,79 0. 0. 12,

g R | = |




. TIMg
OAY

16
Y
16
16
17
17
17
17
i8
18
18
18
19
19
19
19
20
20
20

20

s
.~
—

HR

12

18

12
18

12
18

12

18

12

18

12

AVG, INFLOW

CFS
o,
0.
O,
0.
0.
0.
0.
0,
0.
0,
0,
0.
0.
0,
0.
0.
0,
0.
Go
%,
0,
0,
0.

FLOOD ROUTING STUDLY
EEERREREESERASRRRNE

MAIN
RESERVOIR EL  SPILLWAY
DISCHARGE

FT CFS
475.68 0.
475,57 0.
475,46 0.
475,35 0.
475,24 0.
475,14 .
475,03 0.
474,93 0.
474,02 0.
474,72 0.
474,62 0.
474,52 0.
474,42 0.
474,32 0.
474,23 0.
474,13 0.
474,04 0.
473,94 0.
473,85 0.
“73,76 0.
“73,67 0.
473,568 0.
473,49 0.

e ——

OVERFLOW
SPILLWAY
DISCHARGE

CFs

0.
0.
0.
0.
0.
O
0o
Oe
O
0.
0.
0.
0.
0.
0,
0.
0.
0.
0e
O«
0.
0.
0.

— o pp—

PAGE &
OUTLETY
D1SCHARGE

CFS

12,
11,
i1,
11,
11,
11,
11,
11,
11,
11,
10,
10,
10,
10,
10,
10,
10,
10,
10,

e
7CJ!I\

| —




voYy
UTING ST
i:gggtzgtt‘tttttt.t

PAGE S
N gt OUTLET
' e miverm g grilli sl e
TIMg AVG, s s
HR CFS FT CF : i
.

DAY 0. 473,40 0. - 5
21 18 0, P o 4 4
o : " 473,23 0. : -
22 6 0, R & % 5
a2z 12 0, i & - i
e o 472,98 0. 2 -
23 0 0. R &, - .
23 6 0. 472,82 0. N t
23 i 0, 672,74 Q. 4 i
Lo o 472,66 0. e -
24 0 0, 472.59 0, = &
24 6 0, 472,51 0. . .
24 12 0, 472,44 0. % g
24 14 0. 472,37 0. " iy
= ; - 472,29 0. g i
25 6 0, s - & :
25 12 0. it 5 : 2
25 18 0, 472,09 0. " 3
= ° s 472.03 0, : 3
- : o 471,96 0. : i
26 12 0, 471.90 0. e %
26 18 0, 071,84 0. i ‘
. ; " 471,78 0.
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FLOOD ROUTING STUDY
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PAGE 6

“ MAIN gvgttt‘:: OUTLET

TIMg AVG,INFLOW  RESERVOIR EL el A8 BT iat  Drkcunst
DAY  HR CFS Fr CFS CFs CFS
21 12 . 471,72 0, 0. 6.
27 183 ¥4 471,67 0. 0. &
28 0 b 471.61 0. 0. 6,
28 6 G 471,56 0. 0. 6,
28 12 0 471.51 0. 0. 5,
28 18 B 471,45 0. 0o Se
o 0. 5,

29 0 471,40 0.
29 6 v 471,35 0. 0 S,
29 12 0 471430 0. 0, 5.
29 18 i 471,26 0. 0. S,
30 0 K 471,21 0. 0. 5,
50 6 i 471,16 0. 0, 5,
30 12 o 471.12 0, 0. 5,
30 18 i 471,07 0. 0o 5,
31 0 & 471,03 0. 0. 5,
31 6 i 470,98 0. 0. 4,
31 12 2 470,94 0. 0. 4,
0, : 4 &
31 18 470,90 0.

32 0 5 470,86 0. 0. 4.
32 6 s 470,82 0. 0. 4,
2 12 - 470,78 0. 0o 4.
52 18 " 470,74 0. 0 4,
T3 0 " 470.70 0. 0. 4,
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PAGE 7
MAIN OVERFLOW OUTLET
T1Mg AVG,INFLOW RESERVOIR EL  SPILLWAY SPILLWAY

D1SCHARGE DISCHARGE DISCHARGE

DAY HR CFS Fr CFS CFS CFS
0.

33 & 470,66 0. 0. 4,
33 12 i 470.62 0. 0. 4,
33 18 o 470,58 0, il 4,
34 0 s 470,54 0. 0. 4,
34 6 o 470.51 0, 0. 4,
34 12 s 470,47 0. 0. 4,
34 13 oG 470.43 0, 0. 4,
35 0 b 470,40 0. 0. “,
35 P o 470,36 0. 0. 4,

EXERREREARRR R R R ERN R RN R E R ROV R AR SRR AR R IR R R R AR R R EE RSB RA RSB E R KKK

RESERVQIR ELEVATION WENT UNDER MINIMUM WATERSURFACE ELEVAT]ION
AFTER 35 DAYS ANU ¢ HOURS,

TOTAL INFLOW VOLUME 0« ACFT
TOTAL pISCHARGE VOLUME 790« ACFT
MAXIMUM WATER SURFACE ELEVATION 485,00 FT

MAXIMUM ODISCHARGE THRU OUTLET 19, CFS
MAXIMUM TOTAL INFLOW 0. CFS
MAXIMUM TOTAL OISCHARGE 19 CFS
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PAGE 1

BEAR SWAMP LAKE DAM 1 AND DAM 2 ORAWDOWN STUDY (DA = 0.4 SQ. MI,)

MAXIMUM OPERATION LEVEL AT ELEV 485.00 FT (FROM OPERAT
MINIMUM OPERATION LEVEL AT ELEV 470.33 FT

ROUTING STARTS AT ELEV 485.00 FT., CNDS AT ELEV 470.33 FYV

MAIN OUERFLCY OUTLET

TiMg AVG,INFLOW RESERVOIR EL  SPILLWAY SPILLWAY
DISCHARGE DISCHARGE DISCHARGE
DAY HR CFS FT CFS CFs CFS

0 0 485,00
0 ° i 484,83 0. 0 19,
0 12 3 484,66 0. 0. 19,
o 18 co 484,49 0. 0. 18,
1 0 : 484 32 0. 0 18,
1 6 o, 484,15 0. 0. 18,
R i 483,99 0. 0. 18,
1 18 ik 483,82 0. 0. 18,
2 0 o 483,66 0. 0, 18,
¥l o 483,49 0. 0. 18,
2 12 u 483,33 0. 0. 18,
2 18 i 483,17 0, 0. 18,
3 0 . 483,01 0. O 17,
3 6 o 482,85 0. 0e 17,
3 12 - 482,69 0. 0. 17.
3 18 2 482,53 0. 0, 17,
4 0 A 482,38 0. 0. 17,
4 6 . 482,22 0. 0. 17,
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PAGE 2
. MAIN OVERFLOW OUTLET
- TIMg AVG,INFLOW  RESERVOIR EL  SPILLWAY SPILLWAY
OISCHARGE DISCHARGE DISCHARGE
DAY HR CFS FT CFS CFs CFS
Li
4 12 482,07 0. 0. 17,
4 18 o 481,91 0. 0. 17,
5 0 o 481,76 0. 0. 17,
5 5 X 481,61 0. 0. 16,
5 12 b 481,16 0. 0. 16,
5 18 T 481,31 0. 0. 16,
6 0 " 481.16 0. 0. 16.
6 6 7 481,01 0. 0. 16,
6 12 1' 480,67 0, 0 16,
3 18 v 480,72 [\ 0. 16,
7 0 1' 480,58 0. 0. 16.
7 6 g 480,44 0. 0. 16,
7 12 - 480,29 0. 0. 16,
7 18 i 480,15 0. 0 1S5.
8 v > 480,01 0. 0. 15,
8 6 o 479,87 0, 0. 15,
8 12 g 479,74 0. O 15,
8 18 = 479,60 0. 0 15,
9 0 Y 479,46 0. 0. 19,
9 6 o 479,33 0. 0. 15,
9 12 % 479.19 0, 0. 15,
9 18 » 479,06 0. 0. 15,
' 10 0 5 478,93 0. 0. 14,
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PAGE 3
® MATH OVERFLUK QUTLET
E AVG, INFLOW RESERVOIR EL SPILLWAY SPILLWwAY
DISCHARGE  UDISCHARGE ™ DISCHARGE
DAY  HR CFS Fr CFS CFS CFS
1.
10 6 478.80 0. 0 14,
0 12 - 478,67 0. 0. 14,
10 18 - 478,54 0. 0. 14,
11 0 e 478,41 0. 0. 14,
11 6 2 478.28 0. 0. 14,
11 12 4 W78.,16 0. 0. 14,
11 18 o 478,03 0. 0. 14,
12 0 : 477,91 0. 0. 14,
12 6 i 477.79 0. 0. 14,
12 12 e 477.66 0. , 0 13,
12 18 » 477,54 0. 0. 13,
13 0 = 477,42 0. 0. 13,
13 G ’ 477,31 0. 0. 13,
13 12 i 477,19 0. 0, 13,
13 18 1' 477,07 0. 0. 13,
14 2 - 476,95 0. 0. 13,
14 6 = 476.84 0. 0 ik
14 12 g 476,73 0. 0 13,
14 18 o 476,51 0, 0. 12,
15 0 - 476,50 0. 0. 12,
15 6 G 476.39 0. 0. 12,
15 12 o 476,28 0. 0. 12,
‘5 18 e 476,17 0. 0. 12,
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PAGE 4
MAIN OVERFLOW OUTLET
b orme AVG.INFLOW RESERVOTIR EL  SPILLWAY SPILLWAY
; DISCHARGE  OISCHAKRGE  DISCHARGE
DAY  HR CFS FT CFS CFs CFS
1.

16 0 476,06 0. 0 12,
16 6 4 475,96 0. 0. 12,
16 12 e 475,85 c. 0 12,
16 18 o 475,75 0. 0. 12,
17 0 o 475,64 0. 0o 12,
17 6 s 475,54 0. 0. 11,
17 12 o 475,44 0. 0. 11,
17 18 = 4TS, 34 0. 0. 11,
18 0 o 475, 24 0. 0. 11,
18 6 A 475,14 0. 0. 11,
18 12 2 475,04 0. 0. 11,
18 18 o 474 .94% 0. 0. 11,
19 0 = 474,85 0. 0. 11.
19 5 = 474,75 0. 0, 11,
19 12 5 474,66 0. 0. 11,
19 18 i 474,57 0. 0o 10,
20 9 T 474,47 0. 0. 10,
20 6 - 474,38 0. 0, 10,
20 12 5 474,29 0. 0. 10,
20 18 2 474,20 0. 0. 10,
21 0 - 474,12 0. 0. 10,
21 6 o 474,03 0. 0. 10,
12 o 473,94 0. 0 10,
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PAGE 5
MAIN OVERFOW o baie
TIMg AVG,INFLOW RESERVOIR EL  SPILLWAY SPILLWAY

DISCHARGE  DISCHARGE  DISCHARGE

DAY HR CFS FT CFS CFs CFS
1.

21 18 473,86 0. 0. 10,
22 0 - 473,77 0. 0. 9,
22 & ! 473,69 0. 0. 9
22 12 " 473.61 0. 0 9.
22 18 1’ 473,53 0. 0. 9,
23 0 = 475,45 0. 0. 9,
23 6 % 473,37 0, 0. 9,
23 12 o 473,29 0. 0. 9,
25 18 s 473,21 0, 0o 9,
24 0 o 473,14 0. 0o 9.
24 6 i 473,06 0. 0. 9.
24 12 % 472,99 0. G 9,
24 18 2 472,91 0. 0. 8.,
25 0 2 472,84 0. 0 8,
25 5 i 472,77 0. 0. 8,
25 12 % 472,70 0. 0. 8.
25 18 v 472,63 0. 0, 8.
26 0 2 472,56 0. 0. 8.
26 6 i 472,49 0. N 8,
26 12 5, 472,43 0. 0o 8,
26 18 2 472,36 0. 0. 8.
27 0 Fe 472,30 0. 0. 7.
1 27 6 g 472,24 e 0 7.
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PAGE 6
MAIN OVERFLOW OUTLET
TIMg AVG,INFLOW RESERVOIR EL  SPILLWAY SPILLWAY
DISCHARGE DISCHARGE DISCHARGE
DAY HR CFS FT CFS CFS CFS
1,

27 12 472,18 0, 0. Te
27 18 o 472,12 0. 0. T
28 0 e 472,06 0. 0. 7,
28 3 o 472,00 0. 0. 7,
28 12 - 471,95 0. D) 6.
28 18 2 471,89 0. 0. 6o
29 0 s 471,84 0. 0. 5
29 6 . 471,79 0. 0. 6.
29 12 1’ 471,74 0, 0. 64
29 18 i 471,69 0. Oe 6,
30 0 " 471,64 0. 0. 6,
50 6 o 471,60 0. 0. 6.
30 12 o 471,55 0. 0, 6,
30 18 Gy 471,51 0. 0. 5,
3 0 i 471,46 0, 0. S,
31 6 o 471,42 0, 0. S,
31 12 i 471,37 0. 0 5,
31 18 s 471,33 0. 0. 5,
32 0 i 471,29 0, 0. S
32 6 & 471,25 0. 0. 5,
32 12 o 471,21 0, 0. S,
52 18 s 071,17 0, 0 5,
53 0 g 471,13 0. 0. Se
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PAGE 7
MAIN OVERFLOW OUTLET
TimMg AVG.INFLOW RESERVOIR EL  SPILLWAY SPILLWAY
OISCHARGE  DISCHARGE  UISCHARGE
DAY  HR CFS Fr CFS CFs CFS
1,
33 6 471,10 0. 0 5,
33 12 ) 471.06 B i 0. 5,
33 18 & 471,02 0. 0. 5,
34 0 3 470.99 0. 0. 5,
34 6 i 470,95 0. 0. 4,
12 N 470,92 0. 0 4,
34 18 v 470,88 0. 0. “,
35 0 . 470.85 0. 0. 4,
35 6 2! 470,82 0. 0o 4,
35 12 s 470,78 0. Oe 4,
35 18 o 470,75 0. 0 4,
36 0 iy 470,72 0, 0. 4,
36 6 5 470,69 0. 0 4,
36 12 e 470.66 0, O 4,
36 18 - 470,63 0. 0o 4,
37 0 i 470,60 0. 0. 4,
37 6 2 470,57 0. 0. 4,
37 12 2 470,54 0. 0o 4,
31 18 i 470,51 0. 0o 4,
38 0 - 470,48 0. 0 4,
38 6 a4 470,45 0. 0. 4,
58 12 - | 470,42 0. 0o 4,
38 18 o 470,39 0. 0. 4,
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PAGE 8
MAIN OVERFLUW OUTLET
Ting AVG,INFLOW RESERVOIR EL  SP1LLWAY SPILLWAY
DISCHARGE D1SCHARGE UVISCHARGE
DAY HR CFS FT CFS CFs CFS
1,
39 0 470.37 0, Oe 4,
1.
39 1Y 470,34% 0. 0. 4%,

£5888 08508048880 RERASERNREESERREERERIR SR RAESREEERESEESRREEREEEES 200850

RESERV(IR ELEVATION WENT UNDER MINIMUM WATERSURFACE ELEVATJION
AFTER 39 pDAYS ANV ¢ HOURS

TOTAL gNFLOW VOLUME 65+ ACFT
TUTAL ()I1SCHARGE VOLUME 857. ACFT
MAXIMUM WATER SURFACE ELEVATION 485,00 FT
MAXIMUM DISCHARGE THRU OQUTLET 19 CFS
MAXIMUM TOTAL INFLOW 1« CFS
MAXIMUM TOTAL DISCHARGE 19. CFS
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APPENDIX E

STABILITY CALCULATIONS
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